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@ Stabilized organic material. 

@ o-Hydraxyphenyl-e-trlazfnes of the formula I 

o 




in which n is 1 to 4 and Ri to R 7 are as defined in claim 1, can be used, in combination with stericaily 
hindered amines of the poiyalkylpiperidine type, tor stabilizingorganic polymers. Some of these 
compounds are novel and can also be used without poiyalkylpiperidine. 
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STABILIZED ORGANIC MATERIAL 
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The present invention relates to an organic material containing, as stabilizers, a mixture of a stericaliy hin- 
dered amine and an o-hydroxyphenyl-s-triazine, and to novel o-hydroxyphenyl-s-triazine. 

It is already known from US-Patent 4,619,956 that polymers can be stabilized against the action of light, 
moisture and oxygen by adding a mixture of a stericaliy hindered amine and an o-hydroxyphenyl-s-triazine. The 
triazines used in this context contain at least one phenyl group carrying a hydroxy! group in the o- position. 

Triazine compounds of this type are relatively sparingly soluble in many substrates and tend to migrate, 
in accordance with the present invention, similar triazine derivatives which have an improved compatibility with 
or solubility in organic polymers are used. 

The invention relates to an organic material which has been stabilized against damage caused by light, 
heat and oxygen and which contains 

(a) at least one stericaliy hindered amine of the polyalkytpiperidine type and 

(b) at feast one o-hydroxyphenyl-s-triazine, wherein the triazine compound (b) is a compound of the for- 
mula I 




35 



40 



In which n is 1 to 4, 

R 1 and R 2 independently of one another are H, OH, G,-C 12 aikyl, cycfohexyi or trifluoro-m ethyl, 

R 3 and R4 independently of one another are H, OH, Ct-C^kyl, cyclohexyl, Ci-C^alkoxy or halogen and, in 

the event that n = 1, can also be a radical -OR 7t 

Rs and R« independently of one another are H. C 1 -C l2 alkyl or halogen, 

R 7 , ifntsl.is 

a) CrC ia Blkyl which is substituted by one or more of the groups OH, C r C 1fl alkoxy, Cj-C^alkenoxy, 
halogen, phenoxy (which is unsubstituted or substituted by C^^kyi, d-C 1s alkoxy or halogen), 
furyloxy. 



45 



50 



CH 3 CH 3 

X 



0 o 

1 I 

-0-CH(CH 2 OCH 2 CH CH^ , 



55 



-COOH. -COOR 8 . -CONH* -CONHR* -CON(R9)(R 10 ). -NH* -NHR* -N(RqXRio). -NHCOR 11( -CN and/or 
by -0-CO-R<t, 

b) C 4 -Csoalkyf which is Interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 

c) Cs-Cealkenyl, 
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A 

d) giycidyl or a group -CHjCHCO^CTjO-R^-OCT^CH— CH 2 . 



e) cydohexy) which is unsubstituted or substituted by OH or -OCOR 11t 

f) Cr-CnPhenyfaikyl which is unsubstituted or substituted by OH, Cf orCHj, 

g) -CO-R 12 or 

h) -SOrR 13 , 
and if n is 2, R 7 is 

a) C2~C 10 alky1ene. 

b) C 4 -C 12 alkenylene, 

c) xyfylene, 

d) Cj-C^kylene which is interrupted by one or more O and/or substituted by OH, 

e) a group -CHjCHCO^CHaO-Rij-OCHjC^OHJCHr, -CO-R„-CO-, -CO-NH-R, r NH-CO- or -<CH2) m - 
COO-R^OCKCHa)™- (in which m is 1 to 3) or 




CO-0-CH 2 



HO 

and if n is 3 t R 7 ts a group 




^(CH^COO^-R,, 



m= 1-3, 



and if n is 4, R 7 Is a group 



^20 m = 1-3, 

Ra is C t -C 15 alkyf. C3-C ia alkenyl, C^-C^alky! which is interrupted by one or more O, N or S and/or substituted 
by OH, C 1 -C 4 alkyi which is substituted by -P(0)(OR 14 ) 2 , -M(R 9 )(R 10 ) or -OCORn and/or OH, C 3 -C 18 alkenyl, 
glyctdyi or Cr-CuPhenytakyl, 

Rg and R 10 independently of one another are C^C^ky!, C3-C 12 alkoxyaikyi, 

C 4 -C ie diaJkylaminoafky1 or C 5 -C 12 cydoalkyl t or R« and R 10 together are C r C»alkylene or C 3 -C 9 oxaalkylene or 
CVC^azaaikyiene, 

R 1t fa d-Cisafkyl, CrC ia alkenyi or phenyl, 

R 12 is Ci-Ctaalkyl. Cz-Ciaaikenyl, phenyl, C^-C^Ikoxy, phenoxy, C^Cualkyt amino or C«-C 12 aryl amino or a 

group -R24-COOH or -NH-R 17 -NCO, 

R 13 is Ci-C^alkyl. Ce-C 12 aryl orC7-C 14 ajkaryl, 

R 14 is C r C 12 alkyl or phenyl, 

R 1S is C2-C 10 aJkylene t C 4 -Csoalky1ene which is interrupted by one or more 0, phenytene or a group -phenyl ene- 
X-phenyiene- in which X is -O-, -S-. -SOj-, -CH r or -C^CH,)*-, 

R 1fl Is C2-C 10 alky(ene, Cz-Ciaoxaalkylene or Cr-Ciothiaalkytene, C,-C 12 arylene or Cj-Caaikenyiene, 
R 17 is C2-CioSikyfene, phenyiene, tolytene, diphenyleneme thane or a group 



3 
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R 18 is C2-C 10 alkytene or C^C^alkyiene which is interrupted by one or more O, 
R t8 Is C 3 -C 12 a!kanetriyi, 
R20 is C 4 -C 12 alkanetetryl, 



R23 is C2-C 10 alkylene, phenylene or a group 




wherein X is O, S, SO2, CH 2 or C^CH^ and 



R24 is C2-C u alkylene, vinyiene or o-phenyiene. 

If one of the substrtuents in formula I is Ci-Ci 2 alky1, it can be un branched or branched alkyl, for example 
methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl. s-butyl or t-butyl, pentyf, hexyl, heptyl, octyl, 2-ethylhexyf, di-t- 
octyl, nonyl, decyl, undecyt or dodecyl. As Ci-Ci8alkyl, Rs, Rn and R12 can additionally be, for example, tet- 
r ra decyl, hexadecyl or octadecyl. 

As Ci-Cisaikoxy, R3 and R4 are preferably Ci-Ci2aIkoxy. The aikoxy radical Is preferably unbranched. 
Examples of these are methoxy, ethoxy, prapoxy, butoxy. hexyloxy. octyl oxy, decyloxy or dodecyloxy. 

As substituted Ci-Ci2alkyi, R7can be substituted by one or more of the groups OH, Ci-Cisalkoxy, halogen, 
phenoxy which Is unsubstituted or substituted by Ci-Ciaalkyl, Ci-Ciea)koxy or haiogen, -COOH, -COORe, - 
CONH2, -CONHR9, -CON(R9)(Rio). -NH 2 . -NHRs. -NH<R 9 )(Rio), -NHCOR11. -CN or-OCORn. The following 
groups are examples of such substituted alkyl groups : -CH2CH2OH, -CH2CH(OH)CH3. -CH2CH(OH)C 2 H 5 , - 
CH2CH<OH)C6Hi3. -CH 2 CH(OH)CioH21. -CH2CH2OCH3. -CH2CH2OC2H5, -CH2CH2OC4H9, -<CH 2 )30H. - 
CH2CH(OH)CH20C4Hfl, -CH2CH(OH)CH20Ci 2 H25. -CH2CH2O phenyl, -CH2CH2a -CH2CH<OH)CH20 phenyl. 





-CH 2 CH(OH)CH 2 0 P V_oC 2 H 5 t 



-CH2COOH, -CH 2 CH 2 COOH, -CHaCOOCaHg. -CH 2 COOC $ H 17 . -CHaCH 2 COOCH,. -CH 2 CH 2 COOC 4 H 9 , - 
CH 2 CH 2 COOC 12 Ha6, -CHaCONH* -CHjCONHC^^ ^HaCON(C 4 H«)a, -CHjCHiCONHCuHjs. - 
CH 2 CH 2 CON(C2Hs) 2 , -CH 2 CH 2 NH 2 , -CH 2 CH 2 N(CH a ) 2l -(CH^rNHj, ^CHa) r NHC 4 H», -{CH 2 ) 3 N(CH 3 ) 2 , 
-(CH^sNCCaHsh. -{CH^NHCOCHs, -(CHaJsNHCOCrH^. -CHaCH 2 CN. -CHaCHjOCOCaHT, - 
CHaCHaOCOC^HM, -CH*CH(CH 3 )-OCOCH Sl -CHaCHfOCOCHaJCHaOCaHu or 

CHaCHCOCOCrH, aJCHaOphenyl. 

As Ca-CeaJkenyl, R7 can, for example, be ally), methallyl or 2-butenyl. Aa Ca-C-isalkenyl, 
Rs can additionally also be. for example, octenyl, dodecenyi or oleyl. As C2-Ci$alkenyl. 
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R11 and R12 can additionally also be vinyl. 

As C7-CnphenylaJky1 which Is unsubstituted or substituted by OH, Ct or CH3, R7 and Ra can, for example, 
be phenylethyl, 2-hydrQxy-2-phenylethyl, 2- phenyl propyl, 3-phenylpropyl, 4-chlorobenryl or 4-m ethyl benzyl, 
but especially benzyl. 

As C2-Ci6a!kylene, R 7 can be unbranched or branched alkylene, for example dk trt-, tetra-, hexa-, octa-, 
deca- or dodeca-methylene, 2,2-dlmethyl-prop-1 l 3-y1ene or 1 ,2-propylene. As C4-Ci 2 alkenytene, R7 can, in 
particular, be 2-buten-1 ,4-ylene. As C3-C2oalkylene which is interrupted by O and/or substituted by OH, R7 can, 
for example, be one of the groups -CH 2 CH(OH)CH2-. -CH2CH2OCH2CH2- or -CH 2 CH(OH)CH 2 0-<CH 2 ))r 
OCH 2 CH(OH)CH2- in which x = 2 - 10. 

As C3-C2oalky1 which is interrupted and/or substituted by OH, Ra can, in particular, be alkyt which is sub- 
stituted by OH or alkyl which is Interrupted by O and substituted by OH. Examples of these are the groups - 
CH2CH2OH, -CH2CH(OH)CH3. -CH 2 CH{OH)CeHi3, -CH2CH20C4H&, -CH 2 CH 2 OCH 2 CH 2 OH or 
-CH 2 CH2(OCH2CH2)pOH In which p = 2 - 9. 

As Ci-G*afkyf which is substituted by -P(0)(ORi4) 2 , -N<R©)<Rio) or -OCORn, Ra can, for example, be - 
CH2CH2P(0)(OC 2 H5)2, -CH 2 P(0)(OC6Hi 3 ) 2> -CH2CH 2 N(CH3) 2 . -CH2CH2CH 2 N(C 2 H5) 2 . -CH^^OCOCzHis 
or -CH 2 CH20COCH = CH 2 . 

As C3-Ci 2 alkoxyalkyl, Ra and R10 can, in particular, be 2-{Ci-Cioalkoxy)-ethyf, for example 2-methoxye- 
thyl, 2-butoxyethyl or 2-octyloxyethyt As C^-Ciadialkylaminoalkyl, Ra and R10 can, for example, be 2- 
dibutylaminoethyl, 2-diethylamlnoethyl or 3-dimethylaminopropyl. 

AsCs-Ci2cycloa)ky1, Ra and R«j can, for example, be cyclcpentyl, cyclooctyl orcyclododecyt, but especially 
cydohexyl. If R$ and R10 together are C 3 -C9alkylene, Cd-Csoxaalkylene or C3-Caazaalky1ene, they form, 
together with the N atom to which they are attached, a heterocyclic ring, for example a pyrrolidine, piperidine, 
2,6-dimethylpIperidine, morpholine, dimethyl morp hoi tne or piperazine ring. 

As Ci-Ci2alkoxy, R12 can, for example, be methoxy. ethoxy, butoxy, hexyloxy, octyloxy, decyloxy or 
dodecyloxy. 

As Ci-Ci2alkyl amino or Ce-Ci 2 aryl amino, Ri 2 can, for example, be hexylamino, dodecylamino, 
phenyl amino, naphthylamino or blphenytytamino. 

As C2-Cioalkylene, Rie, R17 and Ria can be unbranched or branched alkylene, for example 1 ,2-ethylene. 
tri-, tetra-, penta-. hexa-. octa- or deca-methyiene, 1 ^-propylene or 2, 2-dimethyltrimethylene, while as oxaal- 
kylene or thiaaJkyiene, Rie can, for example, be 2-oxatrimethylene, 3-oxapentamethylene, 3-thiapen- 
tamethylene or 2-th la tri methylene. As C 2 -C6alkenylene ) Ris can, in particular, be -CH = CH-. 

As Ca-Ci 2 arylene ( Rie and R17 can, for example, be phenylene, naphthylene or blphenylene. As C7-Cisal- 
kylarylene. R17 can, In particular, be totylene. 

As C4-C2oalkylene which is interrupted by O, Ris can be interrupted by 1-9 O atoms and can, in particular, 
be the divalent radical formed by removing the two hydroxy) groups from a polyethylene glycol or polypropylene 
glycol. 

In the substituents, aryl on Its own or in combined radicals is preferably phenyl, naphthyl or biphenylyl. 

Compounds of the formula I which are preferred as the component (b) are those in which n is 1 to 4, R1 
and R 2 independently of one another are H. OH or Ci-C4alkyl t Ra and R4 independently of one another are H, 
OH, Ci-C4aikyt* Ci-C4alkoxy, halogen or a radical -OR7. Rs and Ra independently of one another are H or Ct- 
C4alkyl, 
R7, if n is 1, is 

a) C,-C ia alkyi which is substituted by one or more of the groups OH, (VC^alkoxy, allyloxy, phenoxy. 
furyloxy, 

CH 3 CH 3 

X 

o o 

f I 

-0-CH(CH 2 OCH 2 CH CHfo , 

-COORa. -CON(R,)(R 10 ) and/or by -OCOR 11( 

b) Ci-Csoalkyt which is Interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 

c) ally!, glycidyl or benzyl, 

d) cydohexyl or hydroxy cydohexyl, 
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and if n is 2, R 7 is C 4 -Ci2alkenylene, C 4 -C e alkenylene, xylylene,C r C2oalkytene which is interrupted by 
one or more O and/or substituted by OH, or R 7 is a group 

-CH 2 CH(OH)CH 2 0-R 15 -OCH 2 CH(OH)CH 2 -, -CO-R 1(r CO-, -CHj-COO-Rts-OOC-CHj- or 




CO-OCH 2 - 
HO OH 




and if n is 3, R 7 is a group ^CH^OOCHf^-C-QHs , and if n is 4, R 7 is a group 
CH 2 COOCHr-j-C , 



-I 3 



Re is C n -C 12 aJkyf, Gj-C 18 alkenyl, Cy-Cjoalkyl which ts interrupted by one or more O and/or substituted by OH 
or R, is Ct-Cjalkyt which is substituted by -P(0)(OR 14 )2, $ 
Rg and R 10 are Ct-CeaJkyJ or R 9 and R 10 together are pentamethyfene or 3-oxapentamethyiene, 
R t1 is Ci-C^alkyl, Cj-CjaJkenyi or phenyl, 
R 14 is C 1 -C 14 alkyl f 

Ria ts C^Caalkylene, C 4 -C«>alkyfene which is interrupted by one or more 0, or is a group 




Rie is Cz-CsaJkylene, Cz-Ceoxaalkylene or (VC fl thiaaIky1ene and R 1S is C^Csalkylene or C 4 -C 12 alkylene which 
is interrupted by one or more O. 

Ri and R2 are preferably hydrogen, chlorine or Ci-C4afkyl, particularly hydrogen or methyl. R3 and FU are 
preferably hydrogen, chlorine or Ci-dalkyt, particularly hydrogen, chlorine or methyl. R5 and Re are preferably 
hydrogen. 

Compounds of the formula I which are particularly preferred as component (b) are those in which n is 1 , 2 
or 4. R1 and R2 independently of one another are H or CH3. R3 and R4 Independently of one another are H, 
CH3 or CI, R5 and Ra are hydrogen, 
R7. if n is 1, is 

a) C^Cualkyl which is substituted by one or more of the groups OH, C^Cisalkoxy, ailyloxy, phenoxy, 
furyloxy, 

CH, CH, 



X 



0 o 

1 I 

-0-CH(CH 2 OCH 2 CH CH^ , 

-COORa, -CON(Ro)(R 10 ) and/or by -OCOR 11f 

b) Ce-C^alkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 

c) glyckJyl or 



6 
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d) hydroxycyctohexyl, 

and rf n is 2, R 7 is Ce-C 12 alkeny1ene, 2-butenylene-1 ,4, xylylene, Ca-Cjoalkylena which is interrupted by 
one or more O or substituted by OH, or R 7 is a group 

-CHaC^OHJCHaO-Rts-OCHjCHCOHJCrV, -CO-R t6 -CO-, -CH r COO-R 18 -OOC-CH 2 - or 



10 



15 




R« Is C 4 -C 10 alky1, oleyi, Cj-Cajalkyt which is interrupted by one or more O and/or substituted by OH, or R a is 
-CHsPtOXORu)* 
20 R« and R, 0 are CrCeaikyl 

R u is Ce-C 10 alkyl r Cy^aJkenyi 
R„ is C^-Cnalkyl, 

R 15 is CrCealkyiene, C 1<r C«alky1ene which Is interrupted by more than one 0, or is a group 

* 

-oto 

30 

R 16 is C 4 -C»atkyieno and Ri 8 is C 4 -C 8 a!ky1ene. 

A further preferred group of compounds of the formula I is formed by those in which n is 1 or 2 and, if n is 
1, R7 is a group -CH2CH(OH)CHe-ORai in which Rm is Ci-CieaJkyi, aliyl, phenyl, furyl, Ce-Ci2-alkanoyl or C 3 - 
Csalkenoyl and, if n is 2, R7 is a group 
35 -CH 2 CH(OH)CH20-Ri5-OCH2CH(OH)CH2- In which R15 is as defined above. 

The fdlowing compounds are examples of individual compounds of the formula I 



40 



45 



50 




CH 3 



55 R 7 » CH 2 phenyl 
-CHaCHaOH 
-CH 2 CH 2 OCOCH 3 
-CH 2 CH 2 OCOCH=CH 2 

7 
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-CH 2 CH(OH)CH 2 OC a H 17 
-CH 2 CH(OH)CH 2 0(CH2) 12 -uCH 3 
-CH 2 CH(OH)CH 2 0 phenyl 
-CH 2 CH(OH)CH 2 OCOC(CH3)=CH 2 



— CH 2 — CH CH 2 

-CHaCOOH 

-CH 2 CH2COOC 4 Hfl 

-CH 2 COOC e H 17 

-CH 2 COO(CH 2 CH 2 0) T H 

-CH 2 COOCH 2 CH(OH)CH 2 OCOCH=CH 2 

-CHzCOOC^CKCHaJOCHjCHtCHOOCHCCHaJCHa 

-CHjCOOCHjPiOKOCaHs^ 

-CHzCOOCHzC^OHJCHzPCOJCOC^H^ 

-CH2COO(CH2)7CH=CHG»H 17 

-CHjCOOCHjCHaOCHaCHjOCeHt, 

-CHjCONCCjH^ 



— CH2CH2CON O 



-CH 2 CONHCH 2 CH 2 CH 2 N(CH 3 ) 2 

-CH 2 CONHCaH 17 

-CH 2 CON(C 8 H 1T )j 




-CHjCOOCaHs 
-CHaCOOCHjCHjOCH, 
-CH 2 COOCH 2 CH=CH-phenyl 
-CHaCHCOHJCHaOtCH^^uCHj 



— CH2COOCH2— CH CH 2 
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-CH 2 COOCH2CH(OH)CH 2 OC s H n 7 
•CH 2 phenyl 
-CH 2 CH=CH 2 
-CH 2 CON(C 4 H«) 2 
5 -CH 2 CH 2 CONHCaH 17 



— (CH 2 >3 — CONH 



-(CH 2 )3-CO- 



-CO-OCeH,, 
-CH 2 CH 2 a 
20 -CH 2 CH 2 CN 




r 7 = -CH 2 CH<OH)phenyl 

-C^CHCOHJCHaOCCHaJ^^CHj 
40 -CH 2 CH(OH)CH20COphenyt 
-CHjCH^HjJOCOCHa 



45 




-CH 2 COOC 10 H 21 
so -CH 2 CONHCH 2 CH 2 OCH 3 
-CH 2 CH 2 CONHCH2phenyl 
-(CH^jCONHCCH^sN^Hb^ 
-CHaCONHCuHa 
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10 



15 




J~ V_/~\_o. 



20 R 7 = -CH 2 CH(OH)CK 2 - 



25 



— CH 2 




-CH 2 -CH=CH-CH2- 

-(CHj)*- 

-<CHj)e- 

-CH 2 CH(OH)CH 2 0-CH2CH2-OCH 2 CH(OH)CH2- 
-CH 2 CH(OH)CH 2 0-<CH 2 ) 6 -OCH 2 CH(OH)CH r 



35 



CH 3 



40 



— CH 2 CH(OH)CH 2 l 




-OCH2CH(OH)CH2_ 



45 



— CH 2 CH(OH)CH2' 





OCH2CH(OH)CH2- 



50 



55 



-CHjCOO^CHjJe-OCOCHr 



10 
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-CO-(CH 2 ) 8 -CO- 




R r =» -CHaCH<OH)CH 3 
-CH2CH20C4H9 
-CHaCHaCOCaHs 
-CHaCOOCeH^ 
-CHaCH(OH)CHaOC 4 H9 
-CHaCH(OH)CHaOphenyl 




R 7 =* -CHaCHjOH 

-CHaCHjOphenyi 

-CHjCOOCeH,, 

^HaCHaCOCKCHaCHaO)^ 

-CHaCHtOHJCHaOCaHw 

•CHaCH(OH)CHaphenyt 

Some of the triazine derivatives of the formula I are known compounds. Many such compounds and also 
their preparation and their use as UV absorbers for organic materials are described in US Patents 3,244.708, 



11 
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3,249,608 and 3,423,360. Their use in photographic materials ts described In US Patent 3,843,371. 

Another fraction of the triazine derivatives constitutes novel compounds. Compounds which are novel and 
are also a subject of the present invention are those of the formula la 




la 



in which n is 1 to 4, 

R, and R 2 independently of one another are H, OH, C,-C 12 alkyl, cyclohexyi or trffluoromethyt, 

R 3 and R< independently of one another are H, OH t d-C^alkyl, cyclohexyi, (VC^alkoxy or halogen and, in 

the event that n = 1, can also be a radical -OR 7 , 

Rs and R, independently of one another are H, (Vdzalkyl or halogen, 

R 7 , if n is 1, is 

a) CrC^aikyt which is substituted by phenoxy (which is unsubstituted or substituted by C^C^alkyl, C t - 
C, a alkoxy or halogen) or by a group 

-COOR,, -CONH 2 , -CONHRo, -CONtRgKRio). -NH 2 , NHR«, -N(R»)(R 10 ) or-O-CO-R-a, 

b) C 4 -Csoalkyt which is interrupted by more than one O and can be substituted by OH or/and glycidyloxy, 
be substituted by OH or/and glycidyloxy. 



A 

c) glycidyl or a group -CH 2 CH(OH)CH 2 0-R23-OCH2CH— CH 2 , 

d) cylohexyl substituted by OH or -OCOR 1t 

e) a group -CH 2 CH(OH)CH 2 OR 21 

f) a group -SO^R^, 

g) a group -CO-R 12 , 
and if n Is 2. R 7 Is 

a) C2-Ci 2 alky1ene, 

b) C 4 -C 12 aikenyfene, 

c) xylyfene, 

d) Cj-CjoaJkyiene which is interrupted by one or more 0 and/or substituted by OH, 

e) a group -CHjCH^CHjO-Rts-OCH^O^CHr, -<CH 2 ) B1 -COO-R ir OOC-<CH 2 ) B ,- (wherein m is 1- 
3) or 




HO OH 
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and if n is 3, R7 is a group -^-(CH^ 



3 



R20 (wherein m is 1-3), 



and if n is 4, R 7 is a group -j-(CH2) 



— coo4- 



R (wherein m is 1-3), 



Rt is Cj-CjoaJkyl which is Interrupted by one or more O, N or S and can be substituted by OH, or R 8 is d-C 4 alky1 
which is substituted by -P(0)(OR 14 )a, -N(Ro)(R 10 ), or -OCORn and/or OH, or R s is Ca-C^alkenyl, glycidyf or 
C7-C1 i phenyl alkyl, 

R« and R 10 independently are Ci-C^lkyt, C;rC 12 alkoxyalkyt, C 4 -C 16 dialkylaminoalkyl or C 5 -C 12 cycJoalkyl, or 

Ro and R 10 together are Cs-Ceaikytene or Cj-Opoxaalkylene or Cj-C^azaaJkylene, 

R,, is Cj-Cioalkyt, Cj-C^salkenyl or phenyl, 

R 12 is a group -R24-COOH or -NH-R 17 -NCO, 

R 13 is Ct-C^kyl, Cv-Ci2aryl or C7-C 14 alkaryl 

R 14 is C^Cijalkyi or phenyl 

Ris Is CrCioalkytene, C 4 -CsoaIkyiene which is interrupted by one or more 0, or R 15 !s phenyiene or a group 
-phenylene-X-phenytene- in which X is -O-, -S-, -SO r , -CH r or -C(CH 3 >2-, 
R 17 is C2 -C10 aikylene, phenyiene, tolylene, dipnenyteneme thane or a group 




CH 3 
CH 2 - 



CH 3 CHa 



R 18 Is CrCwalkyfene or C^-Caoalkylene which is interrupted by one or more O, 
R 10 is Cj-C 12 alkanetriyi, 
R w is C 4 -C 12 aJkanetetryi, 

R21 is H, Cn-Ciaalkyf, Cj-C 18 alkenyl, phenyl, phenyl substituted by Ct-C^kyl, C r C 12 alkoxy or halogen, or R 21 
is Cj-Ci^alkanoyl, benzoyl, Cj-Ci 8 aJkenoy1, furyl or a group 

CH, CHi 



X 



0 o 

1 I 

-0-CH(CH 2 OCH 2 CH CH^) 2 , 



R22 Is Cx-Csalkenyl, 



R23 is C2-C 10 alkylene, phenyiene or a group 





or 





wherein X is O. S, SOj, CH 2 or C(CH 3 )2, and 



R24 is CVCu&lkylene, vinylene or o-phenyiene. 

Amongst these compounds of the formula la, preferred compounds are those in which n is 1 to 4, R1 and 
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R2 independently of one another are H, OH or Ci-C^alkyl, R3 and R4 independently of one another are H, OH, 
Ci-C+alkyt, Ci-C+alkoxy, halogen or a radical -OR7. Rs and R6 independently of one another are H or C 1-C 
4alkyi. R7. if n is 1, is Ci-Ceakyl which is substituted by -COORa, -COONHR9, -CON(R9)<Rio) or -OCOR22. or 
R7 is glycidyl, hydroxycyctohexyl or a group 

-CH2CH(0H)CH20R21. and if n te 2. R7 is C4-Ci2aJky1ene, C4-C6alkenyfene, xylylene, Ca-Caaikylene which 
is interrupted by one or more O and/or substituted by OH, or R7 ts a group -CH2CH(0H)CH20-Ris- 
OCH 2 CH(OH)CH2-, -CH2-COO-R18-OOCCH2- or 




CO-O-CH 



HO 




and if n is 3, R 7 is a group 



and if n is 4, R 7 is a group 

Rs is Cr-Cjoaikyf which is interrupted by one or more O and can be substituted by OH or R« is d-C 4 alkyl which 
is substituted by -P(OXOR u )2 or R« is C 3 -Ci»alkenyi t 

Re and R 10 independently are CrCsalkyf or cyclohexyf or Rg and R 10 together are pentamethyiene or 3-oxapen- 

tamethylene, 

R 14 is CrC^alkyt. 

Ris is CarCgalkylene, C 4 -Csoaikyiene which is interrupted by one or more 0, or R 18 is a group -phenyiene-X- 
phenylene- in which X is -O-, -CH r or-C(CH 3 >2-, 

Ria is C^-Cealkyiene or C 4 -C 12 alkyiene which is interrupted by one or more 0, 
R21 is H f C4-C 18 alkyl, aUyl, phenyl, furyl, Cs-C 19 alkanoy1 or C r C 5 alkenoyt 

and R22 is Cz-Csaikenyl, In particular those in which n is 1 . 2 or 4, and R 2 Independently of one another are 
H or CH 3 , R 3 and R4 independently of one another are H, CH 3 or a, Rs and R« are hydrogen, 
R 7 , if n is 1, is Chalky! which is substituted by -COOP*, -CON(R»)(R 1Q ) or -O-COR^, or R 7 is glycidyl. 2-hyd- 
roxycyciohexyl or a group -CH 2 CH<OH)CH 2 OR 21 . and if n Is 2, R 7 is C«-C 12 alkenylene, 2-butene-1,4-ylene. 
xylytene or Cj-CjoaJkylene which Is interrupted by one or more O and/or substituted by OH, or R T is a group 
-C^CHtOHJCHaO-Ris-OCHaCHCOHJCHz-. -CH r COO-R 1B -OOCCH 2 - or 




and if n is 4, R 7 is a group -f-CH 2 COOCH : 



-^-CH 2 COOCH^-C , 



Ra b Ca-C^ikyl which is interrupted by one or more O and can be substituted by OH or Re is -CH 2 P(0) <OR u ) 2 
or oleyl 

Rg and R 10 are C^Cealkyl 

R 1B is 02-Coalkylene, C 1 Q r C 4 5alkyiene which is interrupted by one or more 0 or is a group 
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10 



Rib is C 4 -C 8 alky1ene, 

R 21 is H, C*-C 16 aikyi, ally!, phenyl, fury}, Cs-C 12 alkanoy1 or Cj-Csaikenoyl 
and R22 is CVCsalkenyl. 

The compounds of the formula la in which n is 2 are also preferred. 

In general, the compounds of the formula I and la can be prepared by introducing the radical R7 into the 
p-hydroxyl group in a compound of the formula tl 



OH 



13 



20 



23 



30 




IL 



The compounds of the formula II are known compounds and can be prepared by a Friedel-C rafts reaction 
between cyanuric chloride and 1 mole of an aromatic compound of the formula 



35 



40 




and 1 mole of an aromatic compound of the formula 



43 




and 1 mole of resorcinof, as described, for example, in Swiss Patent 480,091 or in Swiss Patent 484,695 or in 
US Patent 3,244,708. 

The conversion of It into I can be effected by various processes known per se, depending on the nature 
55 of the radical R7. If Rr is substituted alkyl, atkenyf t glycldyl, phenylalkyt, -CO-R12, -SO2-R13. aikyiene, 
alkenylene, xytylene or -CORieCO-, the compound II or an alkali metal salt thereof can be reacted with a halo- 
gen compound of the formula Hai-Rz or Hat-Rr-Hal in which Hal is chlorine, bromine or iodine, in particular with 
the compounds CI-R7 and CI-Rt-G. 
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If R7 is a group 



— CH 2 CH— y 

in which R'ls hydrogen or CH 3 and Y is -COOR 8 . -CONH 2 , -CONNR* -CON(R 8 )(R, 0 ) or -CN, the compounds 
can be prepared by reacting a compound of the formula (I with a compound of the formula 



R ' 

I. 

CH 2 =C— Y 

In the manner of a so-called Michael addition reaction. 

If R? is a group -CH 2 CH(OH)-W in which W is aJkyi, phenyl, phenyiaikyt or -ChfcOR^ such compounds 
can be prepared by reacting a compound of the formula II with an epoxide of the formula 

W— CH CH 2 ' 

Analogously, compounds of the formula I in which n is 2 and R7 Is a group -CH2CH(OH)CH20-Ris- 
OCH 2 CH(OH)CH2-, can be prepared by reacting 2 moles of a compound II and 1 mole of a bis-glycidyl ether 
of the formula 



:h-j CH— 




CH 2 CH — CH 2 — O - R l5 - O- CHj- 

Compounds of the formula I in which R7 is cydohexyl substituted by OH can be prepared by reaction of II 
with cyclohexene oxide. 

Compounds of the formula I in which n is 2 and R7 is -CO-NH-R17-NH-CO- can be prepared by reacting 2 
moles of a compound of the formula II with 1 mole of a ditsocyanate OCN-R17-NCO. Compounds of the formula 
I in which n is 2 and R7 is a group -CH2CH(OH)CH2- can be prepared by reacting 2 moles of a compound II 
with 1 mole of epichlorohydrln. 

Compounds of formula I or la wherein n is 1 and R7 is a group 

A 

-CH 2 CH(OH)CH 2 0-R23-OCH 2 CH-» CH 2 , or a group -CO-R^-COOH or 
-CONH-R 17 -NCO can be prepared from II by reaction with one molar equivalent of a 

✓°v CO 

compound Rjj (OCH 2 CH— CH 2 ) 2 or R24 O or OCN-R 17 -NCXD respectively. 

\ / 
CO 

It is also possible to convert a compound of the formula I Into another compound of the formula I. For 
example, a hydroxyalkyl or aminoalkyl radical R7 can be converted by acylation with R11COCJ into the corre- 
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spondlng acyloxy or acylamino derivative. 

Or a cyanoalkyl radical R7 can be converted by reduction into an aminoaikyl radical. Compounds in which 
R7 Is aJkyl which is substituted by -COORa can be transesterified with another alcohol or poiyol. 

The methods required for the individual stages of the synthesis are known to those skilled in the art ; some 
of them are described in greater detail in the examples which follow later. 

The polyalkylplperidlnes used as the component (a) preferably contain at least one group of the formula 




in which R is hydrogen or methyl. R is preferably hydrogen. These are derivatives of poJyaJkylpiperidines, in 
particular of 2,2,6,6-tetramethylpiperidine. These compounds preferably cany one or two polar substituents or 
a polar spiro ring system in the 4-position of the pjperidine ring. These compounds can be low-molecular or 
oligomeric or polymeric compounds. 

The following classes of pd yalkyl pi peridines are of particular importance. 

a) Compounds of the formula III * 



RCH 2 CH 3 r 




RCH 2 CH3 



m 



in which n is a number from 1 to 4, R la hydrogen or methyl, R 31 is hydrogen, amine oxide, hydroxy!, C^C^alkyl, 
C r Csalkeny1, C,-C 8 alkinyf. C7-C 12 aralkyl t C^C^koxy, Cs-C 9 cydoalkoxy. Cr-C 9 phenylaikoxy, C^Cealkanoyl, 
C 3 -C 5 alkenoy1 t ^-C^alkanoyloxy, benzyloxy, glycidyt or a group -CH 2 CH<OH)-Z, in which Z is hydrogen, 
methyl or phenyl, R 31 being preferably H, Cj^alkyi, allyl, benzyl, acetyl or acryloyi, and, if n is 1, R 32 ts hyd- 
rogen, C 1 -C ia alkyl which can be interrupted by one or more oxygen atoms, cyanoethyt, benzyl, glycidyt, a mono- 
valent radical of an aliphatic, cycioaliphatic, araJiphatic, unsaturated or aromatic carboxylic acid, carbamic acid 
or an acid containing phosphorus or a monovalent silyl radical, preferably a radical of an aliphatic carboxylic 
acid having 2 to 18 C atoms, a cycioaliphatic carboxylic add having 7 to 15 C atoms, an a, p^-un saturated car- 
boxylic acid having 3 to 5 C atoms or an aromatic carboxylic acid having 7 to 15 C atoms, or, if n is 2, is C- 
C 12 aJkyiene, C 4 -C 12 atkenylene, xylyiene, a divalent radical of an aliphatic. cydoaJiphatic, araJiphatic or aromatic 
dtcarboxyltc add, dicarbamtc add, or acid containing phosphorus, or a divalent silyl radical, preferably a radical 
of an aliphatic dicarboxyllc acid having 2 to 36 C atoms, a cydoaJiphatic or aromatic di carboxylic acid having 
8-14 C atoms or an aliphatic, cydoaliphatic or aromatic dicarbamic acid having 8-14 C atoms, or, if n is 3, is a 
trivalent radical of an aliphatic, cydoaJiphatic or aromatic tricarboxylic acid, an aromatic tricarbamic acid or an 
acid containing phosphorus, or a trivalent silyl radical, and, if n is 4, is a tetravalent radical of an aliphatic, cyc- 
ioaliphatic or aromatic tetracarboxylfc acid. 

Examples of possible Ci-CizsJkyI substituents are methyl, ethyl, n-propyl, n-butyl. sec-butyl, tert- butyl, n- 
hexyi, n-octyf , 2-ethylhexyl, n-nonyi, n-decyi, n-undecyl or n-dodecyl. 

As Ci-Cisalkyl, R31 or R32 can be the groups defined above and additionally, for example, n-tridecyl, n- 
tetradecyl, n-hexadecyl or n-octadecyt. 

As C3-Cealkenyl, R31 can, for example, be 1-propenyl, allyl, methallyl, 2-butenyl, 2-pentenyi, 2-hexenyl, 
2-octenyt, 4-tert-buty1-2-buteny1. 

As C3-Caalklnyl, R31 is preferably propargyi. 
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As C7-Ci2aralkyl, R31 is especially phenethyl and. In particular, benryl. 

Examples of R31 as Ci-Caalkanoyl are formyl, propionyl, butyryl or octanoy), but preferably acetyl, and 
examples of R21 as C3-Csalkenoyl are especially acryioyt. 

Examples of R31 as Ci-Ciealkoxy are hexyloxy, heptyloxy, octyloxy or decyloxy. As cydoalkoxy, R31 is 
preferably cydohexytoxy. As phenylalkoxy, R31 is preferably benzyloxy. Examples of R31 as alkanoyloxy are 
acetoxy, butyroyloxy, hexanoyloxy, octanoyloxy, decanoyloxy or stearoyioxy. 

Examples of R32 as a monovalent radical of a carboxyllc acid are a radical of acetic add, caproic acid, 
stearic acid, acrylic add, methacrytic acid, benzoic add or pH3,5^Uert^utyl-4-hydroxyphenyi)-propionic acid. 

Examples of R32 as a divalent radical of a dicarboxylic add are a radical of maionic acid, succinic acid, 
glutaric add, adipic acid, suberic acid, sebadc acid, maleic acid, itaconic acid, phthalic acid, dibutyl maionic 
acid, dibenzylmalonic acid, butyl^3,5Kli-tert-butyl-4-hydroxybenzyl)-rnalonic acid or bicydoheptenedicar- 
boxylic acid. 

Examples of R32 as a tnValent radical of a tricarboxylic acid are a radical of trimeilitic add, citric acid or 
nitrilotriacetic add. 

Examples of R32 as a tetravalent radical of a tetracarboxyiic add are the tetravalent radical of butane- 
1,2,3,4-tetracarboxyiic acid or pyromellitic acid. 

Examples of R32 as a divalent radical of a dicarbamic add are a radical of hexamethyienedlcarbamic acid 
or 2,4-tduylenedicarbamic add. 

Preferred compounds of the formula HI are those in which R ts hydrogen, R31 is hydrogen or methyl, n is 
1 and R32 is Ci-Cteafkyl, or n is 2 and R*2 !« the diacyi radical of an aliphatic dicarboxylic add having 4-12 C 
atoms. 

The following compounds are examples of poiyalkylprperidfne compounds of this dass : 

1 ) 4-Hydroxy-2 t 2,6,6-tetramethylpiperidine, 

2) l-AIIyl^hydroxy^^S.e-tetramethylpiperidine, ' 

3) 1-Benzvl^hydroxy-2,2,6.S-tetramethylpiperidine. 

4) 1-(4-tert-Butyl-2-butenyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine, 

5) 4-Stearoyloxy-2,2 t 6,6-tetramethylpiperidine, 

6) VEthyl^salicytC7lG^-2,2,6,6-tetramethyipiperidine, 

7) 4-Methacryioy1oxy-1 ,2,2,6.6-pentamethyIpiperidine, 

8) 1,2,2,6,6^Penta™triylpiper1d]n-4-yi pM3,5-dWBrt-butyl-4-hydroxyphenyi)-propionate, 

9) DK1-benzyl-2,2 t 6,6-t8tramethy1piperidir>-4-yi) maleinate, 

10) DK2,2,6,6-tetrarnethy1plperidin-4-yl) succinate, 

11) OK2,2,6,6-tetramethylptperldin-4-yl) glutarate, 

12) DK2,2,6,6-tetramemytpiperidirv4-vl) adlpate, 

13) DK2 T 2 f 6 1 6-tematrethy1piperidin-4-vl) sebacate. 

14) DK1.2,2,6,6-pentamethylptperidin-4-yl) sebacate. 

15) DK1.2.3,6-tetramethy(-2 f 6-diemyl-piperidin^.yl) sebacate, 

16) DK1-altyt-2.2,6,6-tetramethv1piperidin-4-yf) ph thai ate, 

1 7) 1 -Hydroxy^6-cyanoethyloxy-2.2.6,6-tetramethylpiperidine. 

18) 1-Acetyt-2,2,6,6-tetramethylprperidtn-4-yl acetate. 

19) TrH2.2,6.6-tetramemytpiperidin-4-yt) trimellitate, 

20) 1^cryloyi-4-benzyioxy-2^.6.6-tetramethylplperidine. 

21) DK2.2 t 6,6-tetramethylpiperidin-4-yi) diethyimalonate. 

22) DK1,2,2,6,6-pentamethylpiperidin-4-yl) dibutylmalonate, 

23) DK1 l 2,2.6,6-pentamethylpiperidin-4-yl) butyK3 ( 5^i-tert-butyl^hydroxybenzvl)-rnalonate, 

24) DK1-octvtoxy-2.2,6,6-tetramemylpiperfdfn-4-yi) sebacate, 

25) DK1<ydohexyloxy-2,2,6.e-tetramethylpiperWIri^yl)sebacate^ 

26) Hexane-n6'^is^4H»rt>aiTK3y1oxy-^^ 

27) Tduene^4'-bis^4^roamoyloxy-1-n-prop^ 

28) Tetra^2,2,6,e-tetrarnethyfpiperidirH4-y1) butane-1,2,3,4-tetracarboxy(ate, 

29) Tetra^1 l 2,2,6 I 6^ntamethylpiperidin-4-yt) butane-1,2,3,4-tetracarboxytate, 

30) TriH1-propyi-2,2,e f 6-tetramethytpiperidln-4-yl) phosphite, 

31) Tris^1-propvi-2,2,6,6-tetraiTiethyipiperidin-4-yl) phosphate, 

32) Phenyl^iH1,2,2,6,6-^ntarnethylpiperidin-4-yl)] phosphonate, 

33) 4-Hydroxy-1 ,2,2, 6,6-perrtamethylplperldIne, 

34) 44^ydroxy-N-hydroxvethyi-2,2,6,6-tetramethylpiperidine, 

35) 4^ydroxv-NK24iydroxypropyt-2,2,6,6-te^ 

36) 1 ^lyddvi-4-hydroxy-2,2 t 6,6-tetram«th yipiperidine. 
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b) Compounds of the formula IV 




IV 



in which n is the number 1 or 2, R and R 31 are as defined under a), R n is hydrogen, Ci-C 12 alkyl, C 2 -C 5 hyd- 
roxyalkyl, Cs-CTCydoalkyl, CVCaaralkyl. CrCigaJkanoyl, QrCsalkenoyl, benzoyl or a group of the formula 




and, tf n Is 1, R M is hydrogen, C r C ie alkyt, Cs-Cftalkenyt, Cg-Crcydoalkyl. Chalky! which is substituted by a 
hydroxy!, cyano, aikoxycarbonyl or carbamide group, glyddyt or a group of the formula -CH2-CH(OH)-Z or of 
the formula -CONH-Z In which Z la hydrogen, methyl or phenyl or Rm is a group -CO-CO-NH-<C t -C 18 alkyl) ; 
or. if n is 2, Rm is Cz-C 12 aikylene, Ce-C 12 aryfene, xylylene, a -CHrO-KOHJ-CHj- group or a group -CH 2 -CH(OH)- 
CHrO-D-O in which D Is Cj-Cioalkylene, C«-C 15 ary1ene or Ce-C 12 cydoalkylene or, provided that R 33 is not 
alkanoyl, alkenoyi or benzoyl, R u can also be a divalent radical of an aliphatic, cydoaliphatlc or aromatic dicar- 
boxylic acid or dicarbamic acid or the group -CO-, or, if n Is 1 , R33 and R M together can be the divalent radical 
of an aliphatic, cycloaJiphatic or aromatic 1,2-dicarboxyllc or 1,3-dicarboxyllc acid. 

Possible Ci-Ci2aJky1 or Ci-Cigalkyl substituents are as already defined under a). 

Possible C5-C7cycloalkyl substituents are especially cydohexyl. 

As C7-Csaralkyt, R33 la especially phenylethyf or, in particular, benzyl. As C2-Cshydroxyalkyi, R33 is espe- 
cially 2-hydroxyethyl or 2-hydroxypropyl. 

Examples of R33 as C2-Cie alkanoyl are propionyl, butyryt, octanoyt, dodecanoyl, hexadecanoyl or 
octadecanoyl. but preferably acetyl, and examples of R33 as C3-Csalkenoyl are especially acryloyl. 

Examples of R34 as C2-Cealkenyl are aflyl, methaltyl, 2-butenyi, 2-pentenyl, 2-hexenyl or 2-octenyi. 

Examples of Rm as C1 -Chalky I which is substituted by a hydroxyl, cyano, aikoxycarbonyl or carbamide 
group are 2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxy carbon yl methyl, 2-ethoxycarbonylethyl, 2- 
ami no carbon y< propyl or 2-{dimethylaminocarbonyl)-ethyl. 

Examples of possible C*-Ci2alkylene substituents are ethylene, propylene, 2,2-dimethyl-propylene, tet- 
ramethylene, hexamethylene, octam ethylene, decamethylene or dodecamethylene. 

Examples of possible Ce-Cisarylene substituents are o-, m- or p-phenyiene, 1,4-naphtnylene or 4,4'-bi- 
phenylene. 

As Ce-Ci2cycJoaIkytene, D is especially cyclohexyiene. 

Preferred compounds of the formula IV are those in which n is 1 or 2, R is hydrogen, R31 is hydrogen or 
methyl, R33 is hydrogen, Ci-Ci2alkyt or a group of the formula 
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and,. in the event that n = 1, R M Is hydrogen or C^C^alkyt and, tn the event that n = 2, R54 is Cj-Caaikylene. 
The following compounds are examples of polyalkyipiperidlne compounds of this class : 

37) N,N'-Bis-<2,2,6,6-tetramethyipiperidin-4-yl)-hexamethylene-1,6-diamine, 

38) N.N'-Bis-^^.e.S-tetramethylpiperidin-^yi^hexamethylene-I.e-diacetamide, 

39) Bis-(2,2,6,6-tetramethvlpiperidiri-4-yi}-amine, 

40) 4-Benzoylamino-2,2,6,6-tetramethylpiperidine, 

41) N ( N'-Bls-(2.2,6,6-tetramethylpip©ridin-4-yl>-N t N'-clibutyiadipamide, 

42) N,N'-Bls-(2.2.6 t 6-tetramethytpiperidin^yl^ 

43) N,N'-Bis-<2,2,6.6-tetramethytpiperidin-4-yl)-p-xyiylenediamine t 

44) N,N'-Bis-<2,2,6,6-tetramethylpiperidin-4-yi)-succindiamide, 

45) N-<2.2,6,6-Tetramethyipiperldin^-y1)-p-aminopropionic acid dodecyi ester, 

46) The compound of the formula 




47) N-<1^ctyloxy-2^,6,6^etramethylpiperidin^-yl)-N'-dodecyl-oxaIamide 

48) N-<2 ( 2,6 t 6-Tetramethylpiper(din-4-yl)-a-dodecyisuccinimide, 

49) 4-Methacrylamido-1 ,2,2,6,6-pentamethyipiperidine. 

c) Compounds of the formula V, 



RCH 2 CT 3 R 



R35 



in which n is the number 1 or 2, R and R 3t are as defined under a) and, if n is 1, Rjs is C^Caalkyiene or C^- 
C 8 hydroxyalky(ene or C^-C^acyioxyalkylene and, if n is 2, Rm is the group (-CH^C^CHr)* 

Examples of R35 as Cz-CgaJkylene or C^Cahydroxyaikvlene are ethylene, 1-methyietriytene, propylene, 
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2-ethy I propylene or 2-ethyl-2-hydroxymethyl propylene. 

An example of R35 as C4-C22acyloxyaikylene is 2-ethyl-2-acetoxy methyl propylene. 
The following compounds are examples of polyalkylptperidine compounds of this class : 

50) 9-Aza-fl,8, 1 0,1 0-tetramethyl-1 ,5-dioxaspiro{5.5]undecane, 

51) 9-Aza-8,8,10,1 0-tetramethyi-3-ethy1-1 ( 5-dioxaspiro(5.5]undecane f 

52) 8-Aza-2.7.7,8,9.9-hexamethyl-1 ,4-dloxaspiro[4.5]decane, 

53) 9-Aza-3-hydroxymethyl-3-etriyi-8, 8,9, 1 0, 1 0-pe ntamethyl- 1 , 5-dioxas piro [5 . 5]u ndecane, 

54) 9-Aza-3-ethy1-3-acetoxymethyl-9-acetyl-8 ( 8,1 0, 1 0-tetramethyM ,5-dioxaspiro{5.51undecane, 

55) 2,2.6,6^Tetramemy1piperUin^pirc-2M1\3'^kw^ 
(2 w .2-,6".6'--tetramethylpiperkIine). 

d) Compounds of the formulae VIA, VIB and VIC 




N 



RCH 2 ^CH 3 



VIA 




MB 



VIC 



*2 CH 3 



in which n Is the number 1 or 2. R and R 31 are as defined under a), R M is hydrogen, CrC 12 alkyl, ally!, benzyl, 
glycfdyl or Cz-Caalkoxyalkyl and, if n is 1, R 37 is hydrogen, C,-C, 2 alkyl, Cj-CsaJkenyl, CT-C^aralkyl, Cs-C 7 cyc- 
loalkyi, CrC^hydroxyaJkyl. CrC e alkoxyalkyl, Ca-Cioaryl, glycidyl or a group of the formula -(CH 2 ) p -COO-Q or 
the formula -{CH^p-O-CO-Q in which p is 1 or 2 and Q is C 1 -C 4 alkyl or phenyl, or, if n is 2, R 36 is C r C 12 alkyiene, 
C 4 -C t2 aJkenylene t C«-C 12 ary)ene, a group -CH 2 -CH(OH)-CH r O-0-0-CH2-CH(OH)-CH2- in which D is C^-Ctoal- 
kylene, C^Ciaarylene or C-e-C 12 cycloalkylene, or a group -CH 2 CH(OZ')CH 2 -(OCH2-CH{OZ')CH2)2- in which Z' 
is hydrogen, C^-C^alky!, ally), benzyl, C^C^alkanoyl or benzoyl, T, and T 2 independently of one another are 
hydrogen, C^^aikyt or Ce-C tt) aryl or Cr-CearaJkyl each of which is unsubstituted or substituted by halogen 
or C r C 4 alkyl, or and T 2 , together with the C atom linking them, form a C$-C 12 cydoalkane ring. 

Examples of possible Ci-Ci2alkyl substituents are methyl, ethyl, n- propyl, n-butyt, sec-butyl, tert- butyl, n- 
hexyl, n-octyl, 2-ethyihexyl, n-rtonyi, n-decyl, n-undecyl or n-dodecyl. 

Examples of possible Ci-Cisalkyt substituents can be the groups defined above and also, for example, 
n-tridecyK n-tetradecyf, n-hexadecyi or n-octadecyl. 

Examples of possible Cz-CeaJkoxyalkyl substituents are methoxymethyl, ethoxymethyl, propoxymethyl, 
te rt- butoxyme th yl , ethoxy ethyl, ethoxypropyi, n-butoxyethyl, tert-butoxyethyl, isopropoxyethyl or propoxyp- 
ropyl. 

Examples of R37 as Ca-Csalkenyl are 1-propenyl, allyt, methallyl, 2-butenyl or 2-pentenyl. 
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As C7-C9aralkyl. R37, Ti and T2 are especially phenethyl or, in particular, benzyl. If T1 abd T2, together 
with the C atom, form a cycloalkane ring, this can, for example, be a cydopentane, cydohexane, cyclooctane 
or cydododecane ring 

Examples of R37 as C2-C4hydroxyalkyi are 2-hydroxy ethyl, 2-hydroxy propyl, 2-hydroxybutyl or 4-hyd- 
roxy butyl. 

As Ce-Cioaryi, R37, T1 and T2 are especially phenyl, a-naphthyl or B-naphthyl each of which is unsubstituted 
or substituted by halogen or Ci-C4alky1. 

Examples of R37 as C2-Ci2alkylene are ethylene, propylene, 2,2-dimethyi propylene, tetramethylene, 
hexamethylene, octamethylene, decamethyiene or dodecamethyiene. 

As C4-Ci2alkenytene, R37 is especially 2-butenyfene, 2-pentenylene or 3-hexenytene. 

Examples of R37 as Cs-Ci2arylene are o-, m- or p-phenylene, 1,4-naphthylene or 4,4'-biphenylene. 

Examples of Z' as C2-Ci2aIkanoyl are propionyl. butyryl, octanoyl or dodecanoyl, but preferably acetyl. 

As C2-Cioalkylene, Cs-Cisarylene or C6~Ci2cydoalkylene, D is as defined under b). 

The following compounds are examples of polyalkylpiperidlne compounds of this dass : 

56) 3-Benzyl-1 .3.8-triaza-7,7,9,9-tetramethylspiro(4.5]decane-2 f 4-dlone f 

57) 3-n^ctyM,3,8^aza-7,7,9,9^trameto^ 

58) 3-Allyf-1 ,3,8-m*aza-1,7,7,9,9-pentarnethyfspiro[4.5)decane-2,4-dione, 

59) 3-Glycidyl-1 ,3,8-trl8ze^7,7,8 t 9 ( ^pentamethylspiro{4.5]decane-2,4-dtone, 

60) 1 ,3,7,7 ,8,9,9-HeptamethyM .S.S^ria^aspiroK.Sldecane^^lone, 

61) 2-1sopropyl-7,7,9 ( 9-tetramethyM^xa^ 

62) 2,2-Dibutyf-7 r 7,9 t 9-tetramethyl-1 -oxa-3,8-diaza-4-oxosptrof4.5]decane, 

63) 2^,4,4-Tetramemyl-7^a-3,20^iaza-2lK)xo^ispiro(5.1.1 1.2]heneicosane, 

64) 2^utyl-7 t 7,9,9^tramethyM^xa^,8^laza^ f 

65) 8-Acetyl-3-dodecy1-1 ,3,8-triaza-7,7 ( 9,9-tetramethylsp[ro[4.5]decane-2,4-dtone 
or the compounds of the following formulae : 
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e) Compounds of the formula VII. 



R 38 

K..J- 



R 39 N 



'*40 



vn 



-* n 



in which n is the number 1 or 2 and R M is a group of the formula 



CHoR 




in which R and R3, are as defined under a), E is -O- or -NR*,-. A ts CrC^alkyiene or -{CH^s-O- and x is the 
numbers 0 or 1 , R^ is identical with R^ofis one of the groups -NR41R4* -OR43. -NHCH^C^ or -N(CH 2 OR43) 2 , 
R40 is identical with R M or R3* if n is 1 , and, if n is 2, is a group -E-B-E- in which B is Cr-Cealkylene which can 
be interrupted by-N^K Rt, is C^-C^kyl, cyctohexyl, benzyl or C 1 -C 4 hydroxyaJkyl or a group of the formula 



r H 3 C CH 2 R 
( N-R 31 



H^C 



CH 2 R 



R42 is C^^aJkyl, cydohexy), benzyl or C,-C 4 hydroxyalkyl and Ro ts hydrogen. C^C^kyl or phenyl or R*, 
and R, 2 together are C 4 -C 5 alkylene or C 4 -C s oxaalkylene f for example 



— CH2CH2 — CH 2 CH 2 

\ \ 

j> . or a group of the formula j* ~ J_ R 2i 

— CH 2 CH 2 — CH 2 CH 2 



or R41 and R^ are each a group of the formula 
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V 



NH— A — 




N (C,-C 4 tlkyl) 



CH3 



CH 3 



Examples of possible Ci-Ci2alky1 substftuents are methyl, ethyl, n-propy), n -butyl, sec-butyl, tert- butyl, n- 
hexyl, n-octyl, 2-ethylhexyt. n-nonyl, n-decyl, n-undecyl or n-dodecyl. 

Examples of possible Ci-C4hydroxyalkyl substftuents are 2-hydroxyethyi. 2-hydroxy propyl, 3-hydroxyp- 
ropyi, 2 -hydroxy butyl or 4-hydroxy butyl. 

Examples of A as C2-C6aJkytene are ethylene, propylene. 2.2-df methyl propylene, tetramethylene or 
hexa methylene. 

Examples of R41 and R42 together as C4-C5aJkyiene or oxaaikylene are tetramethylene, pentamtfthyiene 
or 3-oxapentamethylene. 

The compounds of the following formulae are examples of pcrfyalkylpiperidine compounds of this class : 



9*3 




70) 



N — C4H9 





N (C 4 »9>2 



(C 2 H 5 )— N 



U — C 2 H 5 
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5 




10 



15 



20 
25 



30 



35 



40 



45 



50 
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75) R— NH— (CH 2 ) 3 — N— (CH 2 ) 2 — N-(CH 2 >3— NH-R 



in which R - 





H 3 C CH 3 



I I 

76) R NH (CII 2 )j— N— (CH 2 )2— N- (CH^— NH— R 



in which R « 



H 3 C CH 3 




? H 3 



77) R N— (CM 2 >3 — N~ (CH^— N~ (CH^ - N~ R 



in which R = 



CH 3 | CH 3 
CH 3 



H 3 C CH 3 
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0 Oligomeric or polymeric compounds in which the recurring structural unit contains a 2,2,6, 6-tetraalkylpiperi- 
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dine radical of the formula (I), in particular polyesters, polyethers, polyamides, polyamines, polyurethanes, 
polyureas, polyamlnotriazines. poly(meth)acrylates. poly<meth)acry)amides and copolymers thereof containing 
radicals of this type. 

The compounds of the following formulae in which m is a number from 2 to about 200 are examples of 
2.2,6,6-polyaikylpiperidine light stabilizers of this class. 



81) 



-E C - CH 2 — CH 2 - C-O- CH 2 - CH 2 — N 



H 3 C CH 3 




H 3 C CH 3 



H 3 C^ 



CH 




82) -CH 2 CH r N >0-C- (CH 2 ) 4 

H 3 C CH 3 



O O H 3C CH 3 Q 0 

II II II II 

r C-0-/ N-CH2-CH2-0 — C- (CH 2 ) 4 C}^- 



H 3 C CH 3 



83) 



H 3 C C 2 H 5 



, , O O H 3 C C 2 H 5 

4-NH- (CH 2 )3-N VNH-C-rr^^l-C-NH-lf N- 



/V-3 H 3 C > 7< X 

H 3 C C 2 H 5 H 3 C C 2 H 5 



(CH^-NH-C 




84) 



CH 3 CH 3 

I I 

NH — C — CH 7 - C — CH 3 

.J.. 1 1 




85) 



•N- 



•A: 



- CH2— CH(OII) — CH 2 j- 



HjC i | CH 3 
H 3 C^{}^CH 3 
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H 3 C CH 3 



H 3 C CH 3 

N / o 



H 3 C CH3 



(CH 2 ) 4 - 



H 3 C CH 3 



89) O C 2 H 3 O 

II I II 

— [ C-C C-O-CH2 — CH 2 — 



H 3 C CH 3 



2"3 



H 3 C CH 3 



90) 



4 C — CH 2 3- 



Q = C »3C C «3 

0 — / N — CH 3 

H 3 C CH 3 
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91) 



4- 



ciu 

i 

C— CH 2 h 



G = C "3^ CH 3 
C 6Hl3-*^^N-CH 3 
H 3 C CH 3 





Of these classes of compounds, classes a), d), e) and f) am particularly suitable, in particular the Com- 
pounds Nos. 10, 13, 14, 23, 24, 28, 29. 45, 47, 48, 63, 85, 69, 75. 77. 81, 84, 92 and 93. 

Examples of organic materials which can be stabilized with the mixture of (a) and (b) or with a compound 
of the formula la are fats, waxes, oils, cosmetics or photographic materials, but particularly organic polymers. 
The following classes are examples of polymers of this type : 

1. Polymers of monoolefins and dlolefJns, for example polypropylene, poiytsobutylene, poJybut-1-ene, 
polymethylpent-1-ene, polyisoprene or poly butadiene, and pofymerizates of cycloolefins, for example 
cydopentene or norbomene ; and also polyethylene (which can, if desired, be cross! Inked), for example 
high-densfty polyethylene (HDPE), low-density polyethylene (LOPE) and linear low-density polyethylene 
(LLDPE). 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
polylsobutylene or of polypropylene with polyethylene (for example PP/HDPE or PP/LDPE) and mixt- 



32 



EP 0 434 608 A1 



urea of different types of polyethylene (for example LDPE7HDPE). 

3. Copolymers of monooiefins and diolefins with one another or with other vinyl monomers, for example 
ethylene/propylene copolymers, linear low-density polyethylene (LLDPE) and mixtures thereof with low- 
density polyethylene (LDPE), propylene/but-1-ene copolymers, propylene/isobutylene copolymers, 
ethyiene/but-1-ene copolymers, ethytene/hexene copolymers, ethylene/methylpentene copolymers, 
ethytene/heptene copolymers, ethylene/octene copolymers, propytene/butadiene copolymers, iso- 
butylene/isoprene copolymers, ethylene/alkyi acrylate copolymers, ethylene/alkyl methacrytate copolym- 
ers, ethylene/vinyi acetate copolymers or ethyfene/acrylic acid copolymers and salts thereof (ionomers), 
and also terpolymers of ethylene with propylene and a diene, such as hexadiene, dicydopentadiene or 
ethylidenenorbomene ; and also mixtures of such copolymers with one another and with polymers men- 
tioned under 1), for example polypropylene/ethyl en e/propylene copolymers, LDPE-ethylene/vinyl ace- 
tate copolymers, LDPE-ethytene/acryiic acid copolymers, LLDPE-ethylene/vinyi acetate copolymers 
and LLDPE-ethytene/acrytlc add copolymers. 

3a. Hydrocarbon resins (for example C5-C9), including hydrogenated modifications thereof (for example 
taddfying resins). 

4. Polystyrene, poly-{p-methylstyrene) and poly-(a-methyistyrene). 

5. Copolymers of styrene or a-methytstyrene with dienes or acrylic derivatives, for example 
styrene/butadlene, styrene/acrylo nitrite, styrene/alkyl methacrytate, styrene/butadiene/alkyl acrylate, 
styrene/maletc anhydride or styrene/acrytonitnle/methyl acrylate ; mixtures of high impact resistance for- 
med from styrene copolymers and another polymer, for example a polyacrylate, a diene polymer or an 
ethytena/propylene/diene terpolymer ; and block copolymers of styrene, for example styrene/buta- 
dieney styrene, styrene/isoprene/styrene, sryrene/ethylene-butylene/styrene or styrene/ethylene-propy- 
lene/styrene. 

6. Graft copolymers of styrene or a-methytstyrene, for example styrene on poly butadiene, styrene on 
polybutadiene/styrene or poly butadiene/acrytoni trie copolymers, styrene and acrylonitrile (or meth ac- 
rylonitrile) on polybutadtene ; styrene, acrylonitrile and methyl methacrytate on poly butadiene ; styrene 
and maleic anhydride on polybutadtene ; styrene, acrylonitrile and maleic anhydride or maleimide on 
polybutadiene, styrene and maleimide on poly butadiene, styrene and alky I acrytates or alkyt methacry- 
lates on polybutadiene, styrene and acrylonitrile on ethyl ene/propylene/dtene terpolymers, styrene and 
acrylonitrne on polyalkyf acrylates or pdyalkyJ methacryfates, styrene and acrylonitrile on acrytate/buta- 
dlene copolymers and mixtures thereof with the copolymers mentioned under 5), such as are known, for 
example, as so-called ASS, MBS, ASA or AES polymers. 

7. Halogen-containing polymers, for example poiychloroprene, chlorinated rubber, chlorinated or 
chlorosulfonated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin 
homo polymers and copolymers, in particular polymers formed from halogen-containing vinyl com- 
pounds, for example polyvinyl chloride, polyvinylldene chloride, polyvinyl fluoride or polyvinyl id ene 
fluoride ; and copolymers thereof, such as vinyl chloride/vinyiidene chloride, vinyl chloride/vinyl acetate 
or vinylidene chloride/vinyl acetate. 

8. Polymers derived from a, fJ-un saturated adds and derivatives thereof, such as polyacrylates and 
polymethacrylates, poiyacryl amides and polyacryionitriles. 

9. Copolymers of the monomers mentioned under 8) with one another or with other unsaturated monom- 
ers, for example acrytonitrfte/butadiene copolymers, acryl on i trite/alky I acrylate copolymers, acryionit- 
rile/alkoxyalkyf acrylate copolymers, acrylonitrile/vinyt halide copolymers or acrylonitrile/alky! 
methacrylate/butadiene terpolymers. 

10. Polymers derived from unsaturated alcohols and amines or acyt derivatives or acetals thereof, such 
as polyvinyl alcohol, polyvinyl acetate, s tea rate, benzoate or maleate, polyvinyl butyral, poly ally I phtha- 
late or pdyanytmelamine ; and copolymers thereof with olefins mentioned in item 1. 

11. Homopdymers and copolymers of cydic ethers, such as polyalkylene glycols, polyethylene oxide, 
polypropylene oxide or copolymers thereof with bisglycidyi ethers. 

12. Pofyacetals, such as pdyoxymethylene, and also polyoxy methylenes of this type containing com- 
onomers. for example ethylene oxide, and pdyacetals modified with thermoplastic polyurethanes, acry- 
lates or MBS. 

13. Polypheny! ene oxides and sulfides and mixtures thereof with styrene polymers or polyamides. 

14. Polyurethanes derived from pol ye there, polyesters and polybutadlenes having terminal hydroxy! 
groups on the one hand and from aliphatic or aromatic polyisocyanates on the other hand, and also pre- 
cursors thereof. 

15. Polyamides and coporyamkJes derived from diamines and dlcarboxyttc adds and/or from aminocar- 
boxylic adds or the corresponding lactams, such as polyamide 4, polyamide 6, polyamide 6/6, 6/10, 
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6/9. 6/12 or 4/6, poiyamide 11, poryamide 12 and aromatic polyamides formed from m-xyJene, diamine 
and adipic acid ; and pol yam ides prepared from hexamethylenediamine and isophthalic and/or 
terephthatic acid and, if appropriate, an elastomer as modifier, for example 

pdy-Z4,4-trirnethyihexamethyleneterephthaJamide or poly-nvphenyleneisophthal amide. Block copolym- 
ers of the polyamides mentioned above with pdyolefins, olefin copolymers, ionomers or chemically 
attached or grafted elastomers ; or with polyethera, for example poiyethyiene glycol, polypropylene 
glycol or polytetramethylene glycol. Also polyamides or copotyamtdes modified with EPDM or ABS ; 
and polyamides which have been condensed during processing ("RIM poiyamide systems"). 

16. Polyureas, polyimides, polyamide-Jmides and polybenzlmidazofes, 

1 7. Polyesters derived from dlcarboxylic acids and dlalcohols and/or from hydroxycarboxytic acids or 
the corresponding lactones, such as poiyethyiene tore ph thai ate, polybutylene tereph thai ate, pofy-1,4- 
dimethyiolcycfohexane tereph thai ate. polyhydnoxybenzoates and block polyether esters derived from 
poiyethers having hydroxy! end groups ; and also polyesters modified with polycarbonates or MBS. 

18. Polycarbonates and polyester carbonates, 

1 9. Polysutfones, polyether so If ones and polyether ketones. 

20. Crosslinked polymers derived from aldehydes on the one hand and phenols, urea or melamine on 
the other hand, such as phenol/formaldehyde, urea/formaldehyde and melamine/formaldehyde resins. 

21 . Drying and non-drying alkyd resins. 

22. Unsaturated polyester resins derived from co polyesters of saturated and unsaturated dlcarboxylic 
acids with polyhydric alcohols, and also vinyl compounds as cross) ink^s agents, and also halogen-con- 
taining modifications thereof of low flammability. 

23. Crosslinkable acrylic resins derived from substituted acrylic acid esters, for example from epoxyacry- 
lates, urethane acrylates or polyester acrytates. f 

24. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea resins, 
polyisocyanates or epoxy resins. 

25. Crosslinked epoxy resins derived from pofyepoxides, for example from bis-glycidyt ethers or cyc- 
loaiiphatlc diepoxides. 

26. Natural polymers, such as cellulose, natural rubber, gelatine and the poJymer-homotogousty chemi- 
cally modified derivatives thereof, such as cellulose acetates, propionates and butyrates or the cellul- 
ose ethers, such as methyl cellulose ; and also colophony resins and derivatives. 

The use of the compounds according to the invention In coatings of all types is particularly preferred. These 
can be pigmented or unplgmented coatings or metal effect coatings. They can contain an organic solvent or 
can be solvent-free or can be aqueous coatings. 

The coatings can contain, as a binder, at least one of the polymers listed above. The following are examples 
of coatings containing special binders : 

1 . Coatings based on coJd-crosslinkable or hot-crosslinkable alkyd. acrylate, polyester, epoxy or 
melamine resins or mixtures of such resins, if desired with an added acid curing catalyst ; 

2. Two-component potyurethane coatings based on acrylate, polyester or polyether resins containing 
hydroxy! groups, and on aliphatic or aromatic polyisocyanates ; 

3. One-component pdyurethane coatings based on masked poiyisocyanates which are unmasked dur- 
ing baking ; 

4. Two-component coatings based on (poly)ketimines and aliphatic or aromatic polyisocyanates ; 

5. Two-component coatings based on (poly)ketimines and an unsaturated acrylate resin or a 
polyacetoacetate resin or a methyl methacrylamidoglycolate ; 

6. Two-component coatings based on polyacryiates and poly epoxides containing carboxyi or amino 
groups ; 

7. Two-component coatings based on acrylate resins containing anhydride groups, and on a polyhyd- 
roxyl or polyamino component ; 

8. Two-component coatings based on (polyJoxazolkJines and acrylate resins containing anhydride 
groups, or unsaturated acrylate resins or aliphatic or aromatic polyisocyanates ; 

9. Two-component coatings based on unsaturated polyacryiates and polymaJonates ; 

10. Thermoplastic poiyacrylate coatings based on thermoplastic acrytats resins or extraneous! y 
crossiinking acrylate resins in combination with etherffled melamine resins ; 

11. Coating systems based on siloxane-modified or silane-modifled or fluorine-modified acrylate resins. 
The coatings can also be radiation-curable. In this case the binder is composed of monomelic or ollgomeric 

compounds which contain ethyienic double bonds and are converted Into a crosslinked, high-molecular form 
by Irradiation with actinic light or with electron beams. In most cases the binder Is a mixture of such compounds. 
In radiation-curable coatings the compounds of formula 1 can be used also in absence of a sterically hindered 



34 



BP 0 434 608 A1 



amine. 

The coatings can be applied as one-coat or two-coat systems, it being preferable to add the stabilizers 
according to the invention to the unpigmented top coat 

The coatings can be applied to the substrates (metal, plastic, wood, etc.) by the customary processes, for 
example by brushing, spraying, curtain-coating, dipping or electrophoresis. 

The amount of (a) and (b) added depends on the substrate and the requirements for its stability. In general. 
0.01 to 5% by weight, in particular 0.02 to 2% by weight, of the component (a) and 0.02 to 5% by weight, in 
particular 0.05 to 3% by weight, of the component (b) are added, relative to the polymer. 

The two components can be added on their own or as a mixture. Addition is preferably carried out before 
or during the shaping of the polymer. It can also be carried out as early as the preparation of the polymer, for 
example before or during polymerization. 

The compounds of the formula la can also be used on their own, ie. without a sterically hindered amine, 
for stabilizing organic polymers. In this case 0.01 to 10% by weight, for example, preferably 0.05 to 5% by 
weight of a compound of the formula la is added to the polymer. The use of compounds of the formula ta as 
a stabilizer for polycarbonates is of particular interest 

In addition to the stabilizers, according to the invention, of the formula la or the stabilizer combination (a) 
+ <b), it is also possible to add other stabilizers to the polymer. The following are examples of these : 



1 .Antioxidants 



1.1. Alkylated monophenols, for example 2,6-di-tert-butvl>4-methvlDhenoi. 2-tert-butyM,6-dimethyt- 
phenol, 2,6-di-tert-butyi-4-ethylphenoi, 2,6-di-tert-butyi-4-n-butylphenoi, 2,6-dl-tert-butyt-4-isobutyl- 
phenol, 2.6^i-cydopentyl-4-methylphenol t 2-<a-methyicyciohexyi)-4,6-dimethyl phenol, 
2,6-dtoctadecy1-4Hnethy1phenoJ, 2,4, 6-tricyciohexyl phenol, 2,6-dl-tert-butyl-4-methoxymethyiphefloi and 
2,6-di-nonyM-methytphenoI. 

1.2. Alkylated hydroqulnones, for example 2,6-dMert-butyl-4-methoxyphenol ) 2,5-dMert-butylhydro- 
quinone, 2,5-di-tert-amylhydroquinone and 2,6-diphenyM-octadecyloxyphenol. 

1.3. Hydroxylated thiodlphenyl ethers, for example 2,2 , -thiobis-<6-tert-butyl-4-methytphenol), 2,2'-thiobis- 
(4-octylphenol), 4 ( 4'-thiobis-(8-tert-butyl-3-methy1phenol) 1 4,4'-thiobis-(6-tert- b utyi-2-methylphenol). 

1.4. Alkylldene blsphenota , for example 2,2'-methylenebis-<6-tert-butyl-4-methylphenol), 2,2 # - 
methylenebis-<6-tert-Duty1-4-ethylphenol), 2^'-memylenebls-f4-methyl-6(a-rnethylcyclohexyt)-phenol]. 
2,2'-methyienebis-(4-methyl-8-cyclohexylphenol). 2,2'-methylenebis-(6-nonyi-d-methylphenoi). 2.2'- 
methyienebis-<4 1 &-dRert-buty1pher>ol) 1 2.2'-ethylidenebis-<4,6-di-tert-butylphenol), 2,2 / -ethytidenebis-(6- 
tert-butyM-isobutylphenol), 2^'-memylenebis-[6-<a-methy1benzyl)-4-nonyt phenol], 
2.2'-methylenebiH6-<a.aKfiiTO 4,4'-memylenebis-(2.6-di-tert-butylphenoi), 
4,4'-methylenebIs-<6-tert-butyl-2-methylphenoI). 1 , 1 -bis-(5-tert-butyl-4-hydroxy-2-methylphenyl)-butane, 
2,6-bis-(3-tert-butyl-5^ethyl-2-hydroxyta 1 ,1 ,3-tris-(5-tert-butyt-4-hydroxy-2- 
methylphenyJ)butane, 1,1-bs-(5-tert-butyl -Mi ydroxy-2-m ethyl phenyl )-3-n-dodecyimercaptobutane, 
ethylene glycol bis-f3,3-bis-<3'-tert-butyl^'-hyoVojryphenyl)-butyrate], bis-(3-tert-butyl-4-hydroxy-5- 
methylphenyl>-dicyclopentadiene and bls^2-(3'-tert-butyl-2'-hydroxy-5'-memylbenzyl)-6-tert-butyl-4- 
methytphenyt] tereph thai ate. 

1 .5. Benzyl compounds , for example 1,3,5-rjis-(3,5-dMert-bur^^hydroxyb^nzyl)-2,4,6-lrimethyl ben- 
zene, bis-{3,5-di-tert-butyl-4-hydroxybenzyl) sulfide, isooctyl 3, 5-dMert-butyM-hydroxy benzyl mercap- 
toacetate, bts-<4-t6ft-bury1^hyQYoxy-2 l 6-dfrr«mylbenzyl)-dithiol terephthalate, 

1 ,3,5-tris^3,5^i-tert-bury1^-hydroxybenzyi) isocyanurate, 1,3,5-tris-(4-tert-butyl-3-hydroxy-2 ( 6-dimethyi- 
benzyi) isocyanurate, dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzyiphosphonate, the Ca salt of mono- 
ethyl 3,S^i-tert-butyi-4-hydroxybenzylphosphonate and 1, 3, 5-tris-(3,5-dicyclohexyl-4-hydroxy benzyl) 
isocyanurate. 

1 .6. Acylamlnophenols, for example 4-hydroxyiauranilide, 4-hydroxystearaniIide, 2,4-bis-(octylmer- 
capto)-6-<3,5-dUert-bufyl^ydroxyanilino)-e-triazine and octyi N-<3,5-di-tort-butyl-4-hydroxyphenyl)-car- 
bamate. 

1 .7. Esters of B^3,5-di-teft-Dutyi^riydroxyphenyl)-propionlc acid , with monohydric or polyhydric 
alcohols, for example methanol, octadecanol, 1,6-hexanedlot, neopentyl glycol, thiodiethylene glycol, 
diethyl ene glycol, Methylene glycol, pentaerythritol, tris-<hydroxyethyl) isocyanurate and N,N'-bis-(hyd- 
roxyethyl)oxamide. 

1 .8. Esters of fi-(5-tert-butyt-4-hydroxy-3-methylphenyt>-proptonic acid with monohydric or polyhydric 
alcohols, for example methanol, octadecanol, 1,6-hexanedio(, neopentyl glycol, thiodiethylene glycol, 
dlethytene glycol, Methylene glycol, pentaerythritol, tris-(hydroxyethyl) isocyanurate and N,N'-bis-(hyd- 
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roxyethyl )oxamide. 

1.9. Esters of fi-(3,5-dicyclohexyl-4-hydroxyphenyl)»propionic acid with monohydric or polyhydric 
alcohols, for example methanol, octadecanol, 1,6-hexanediol, neopenty) glycol, thiodiethyiene glycol, 

d (ethylene glycol, triethylene glycol, pentaerythritol, tris-(hydroxyethyl) isocyanurate and N,N'-bis-(hyd- 
roxyethyf)oxamide. 

1.10. Amides of [H3,5-dl-tert-butyt-4-hydroxyphenyl)-propionic acid , for example N,N'-bls-(3,5-di-tert-bu- 
tyi-4-hydroxyphenylpropionyi)-hexamethy(enediamine, N,N'-bis-<3,5-dt-tert-butyl-4*hydroxyphenyi- 
propionyfj-trimethylenediamine and N.N'-bis-(3,5HiWert-butyi^hydroxyphenylpropiony()-hydrazine. 

2. UV absorbers and light stab Steers 

2.1. 2-(2'-hydroxyphenyl)-benzotriazoles, for example the S'-methyl-, d'.S'-di-tert-butyl-, S'-tert-butyl-, 5'- 
(1.1,3,3-tetrarnethylbutyl)-, 5-chloro-3',5'-di-tert-butyi-, 5-chloro-3'-tert-buty1-5'-methyi-, 3'-sec-butyi -S'- 
tert-butyl-, 4'-octoxy-, 3',5'-di-tert-amyi-, 3\5'-bis-<a,a-dimethylbenzyl)- derivative. 

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy- f 4-octoxy-, 4-decyloxy- r 4-dode- 
cyloxy-, 4-benzyloxy-. 4,2\4'-trihydroxy- or 2'-hydroxy-4,4'-dimethoxy- derivative. 

2.3. Esters of unsubstituted or substituted benzoic acids , for example 4-tert-butyl phenyl salicylate, 
phenyl salicylate, octylphenyi salicylate, dibenzoyiresorcinol. bis-<4-tert-buty(benzoy()-resorcino!, berv 
zoyiresorcinol, 2,4-di-tert-butyl phenyl 3,5-di-tert-butyM-hydroxybenzoate and hexadecyi 3,5-dl-tert-bu- 
tyi-4-hydroxybenzoate. 

2.4. Acrylates, for example ethyl or Isooctyi a-cyano-p\p-diphenyfacrylate, methyl a-carbornethoxycinna- 
mate. methyl or butyl a-<^no-^-methyl-p-rnethoxycinnamate, methyl a-carbomethoxy-p-methoxycinna- 
mate or KKP^rbomethoxy-p-cyanovinyt>-2-memyiindoline. w 

2.5. Nickel compounds, for example nickel complexes of 2, 2'-th lob is-{4-< 1,1,3, 3-tetramethyl butyl)- phe- 
nol], such as the 1 : 1 complex or the 1 : 2 complex, if appropriate with additional ligands, such as n-bu- 
tytemine, trfethanolamine or N-cyclohexyldiethanoIamine, nickel dibutyldithtocarbarnate, nickel salts of 
monoaikyi 4-hydroxy-3.5-di-tert-butyibenzyiphosphonates, such as the methyl or ethyl ester, nickel com- 
plexes of ketoximes, such as 2-hydroxy-4-methyl phenyl undecyl ketoxfme, or nickel complexes of 1 -phe- 
nyM-lauroyl-5-hydroxypyrazole, if appropriate with additional Uganda. 

2.6. Oxamfdes, for example 4,4'-di-octyloxyoxanilide, 2,2'^jl-octyloxy-5 t 5'-di-tert-butyloxanilide, 2,2'-di- 
dodecyioxy-5,5'-di-tert-butyloxanilide, 2-ethoxy-2'-ethyloxanmde, N,N'-bis-<3-dimethy1aminopropyl)-oxa- 
lamide, 2-ethoxy-5-tert-butyl-2 / -athyloxanilide and a mixture thereof with 

2-ettioxy-2'-ethyl-5,4'-di-tert-butyloxaniiide or mixtures of o-methoxy- and p-methoxy-disubstituted oxani- 
lides and of o-ethoxy- and p-ethoxy-d [substituted oxaniildes. 

3. Metal deactivators, for example N.N'-diphenyloxamide, N-salicylal-N'-sallcylovi hydrazine, N.N'-bis- 
(salicytoyl)-hydrazine. N,N'^is-(3 t 5^i-tert-butyi^hydroxyphenyiproptonyl)-hydra^ne, 3-salicyloylamino- 
1 ,2,4-triazofe and bis-(benzylidene)-oxaiic acid dihydrazide. 

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites, phenyl dial- 
kyl phosphites, tris-{nonyl phenyl) phosphite, trilauryl phosphite, trioctadecyi phosphite, distearyl pen- 
taerythritol diphosphite. tris-<2,4-di-tert-butylphenyl) phosphite, diisodecyl pentaerythritol diphosphite, 
bis-<2,4-di-tert-butylphenyi) pentaerythritoi diphosphite, tristearyi sorbitol triphosphite, tetrakis-(2,4-ditert- 
butylphenyl) 4,4'-bipheny1ene diphosphonite and 3,9-bis-(2,4-di-tert-butylphenoxy)-2,4.8. 10-tetraoxa- 
3,9-diphosphaspiro[5.5]undecane. 

5. Compounds which destroy peroxides , for example esters of p-thiodiprop ionic acid, for example the 
lauryl, stearyl, myristyl or trldecyl esters, mercaptobenzimidazole, the zinc salt of 2-mercaptobenzimi- 
dazole, zinc dibutyldithiocarbamate, dioctadecyt disulfide and pentaerythritol tetrakis-tfj-dodecylmer- 
capto)propionate. 

6. Poiyamide stabilizers, for example copper salts in combination with iodides and/or phosphorus com- 
pounds and salts of divalent manganese. 

7. Basic co-stabBizere, for example melamine. polyvinylpyrrolidone, dicyandiamide, triallyl cyanurate, 
urea derivatives, hydrazine derivatives, amines, polyamldes, polyurethanes, alkali and alkaline earth 
salts of higher fatty acids, for example Ca stearate. Zn stearate, Mg stearate, Na ricinoleate and K pai- 
mitate, antimony pyrocatecholate or tin pyrocatecholate. 

8. PVC stabilizers, for example organ otin compounds or salts of barium, cadmium, zinc and led. 

Other materials such as are customary in the technology of plastics and paints can also be added. Exam- 
ples of these are fillers and reinforcing agents, pigments, dyes, plasticlzers, solvents, lubricants, flow-control 
agents, fluorescent brighteners, nucleating agents, antistatic agents or fire-retarding agents. 

The invention also relates, therefore, to organic polymers containing, as stabilizers, a sterically hindered 
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amine of the polyalkylpiperidine type and a hydroxyphenyJtriazine of the formula I, and also to organic polymers 
containing a compound of the formula la as the stabilizer. 

The polymers stabflized in this manner can be used in various shapes, for example as films, fibres, tapes, 
mouldings, profiles, latex, dispersions, paints or cements. 

The following examples illustrate the invention in greater detail without intending to limit it to the examples. 
Parts and percentages are parts by weight and percentages by weight 

Preparation Examples 

Example 1 : 23.8 g (0.06 mol) of 2-(2 f 4-dihydroxypherryl)-4.6-bis-(2 t 4-dimethylphenyi)-1 ,3,5-triazine (prep- 
ared as described in US Patent 3,244,708 Example 16) are suspended in 300 ml of xylene. 12.1 g (0.09 mol) 
of 97% butyl glyckJyl ether and 0.75 g (0.006 mol) of dimethyl be nzylamine are added to this suspension, and 
the mixture is heated to reflux temperature. After a reaction time of 5 hours the clear, brownish solution is cooled 
and clarified by filtration through 100 g of silica gel. The yellow solution is evaporated and the residue is rec- 
rystaJlized from hexane/toluene. This gives 27.3 g of paie yellow crystals of 2-{2-hydroxy-4(3-butoxy-2-hyd- 
roxypropyloxy)-pherrvlH,6-bis^^^ (= 86% yield). Melting point: eO-SS^C 

(Compound 1). 

In analogous manner the compounds 2 to 28, listed in Table 1 , are obtained from 2-(2.4-dihydroxyphenyl]- 
4.6-bts(2,4-dimethylpheny0-1 : 3,&-fariazine and an epoxy compound. 

Table 1 
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Comoound 


n 




Physical data 


1 

2 
3 
4 


1 


-CH 2 CH(OH)CH 2 OC 4 H 9 
-CH2CH(OH)CH20COC(CH 3 )«CH 2 
-CH 2 CH(OH)CH 2 0-(CH 2 ) 4 -OCH 2 CH(OH)CH 2 - 
-CH 2 CH(CH 2 ) 3 CH 3 


m.p. 80-83"C 
m.p. 100-1 03*C 
m.p. 150-1 52*C 
m.p. 115-117 C 


5 




OH 

-CH 2 CH(OH)CH 2 -OH 


m.p. 165-1 67"C 


6 




-CH 2 CH(OH)CH r O — ^ ^ 


m.p. 101-104*C 


7 


- 


-CH 2 CH(OH)CH 2 -0-CH 2 CH-C 4 H 9 


m.p. 75-7TC 


8 
9 


2 


C 2 H S 

OH 
I 

CHa^H^TCH-CH-tCHgJyCOOCeH^ 
-CHaCmOHyCH,^ ^ OCHgCmOHjCH^ 


Oil 

found: caic: 
C:75.6% C:75.9% 
H: 9.2% H: 9.1% 

m.p. 100-103*C 
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10 



18 



20 



25 



30 



35 



40 



45 



Compound 
10 

11 



12 
13 

14 
15 

16 
17 
18 
19 

20 

21 
22 

23 
24 



-CH 2 CH(OH)(CH 2 ) n CH 3 
-CHaCHtOHXCH^TCHg 

CH 3 CH 3 

V 

0 o 

1 I 

-CH 2 CH(OH)CH 2 0-CH(CH 2 OCH 2 CH-CH 2 ) 2 

CH 3 O 

I /\ 
-CH 2 CH(OH)CH 2 0-(CH 2 CH 2 0^-CH 2 CH-CH 2 

r- 10-14 f 

CH 3 

I 

-CH 2 CH(0H)CH 2 O-[CH 2 CH 2 O^-CH 2 CH(OH)CH 2 - 
r- 10-14 r 

-CH 2 CH(OH)CH20COC 9 H 19 
HO 




-CH 2 CH(OH)CH 2 O(C 13 H 27 t0 C^Hj,) 

-CHjCHCOHJCHaOtC^Has to C^H^) 
CH3 

-CH 2 CH(OH)CH2OCHjCCH 2 0CH2CH<OH)CH2- 
CH3 

-CH 2 CH(OH)CH 2 OCH2CH-CH 2 
-CH 2 CH(OH)CH 3 

-CH2CH(OH)CH 2 0 — ^L 0 J 



HO 



OH 



Physical data 
m.p. 102-104*C 

m.p. 97-99 *C 

on 

found: calc: 

C: 64.9 % C: 66.7 % 

H: 7.6% H: 7.16% 

N: 4.4% N: 5.4% 

Oil 

found: N: 3.75% 
cafe.: N: 3.43% 

Oil 

found: N: 5.17% 
calc.: N: 5.18% 

Oil 

found: N: 6.3% 
calc.: N: 6.7% 



m.p. 152-1 55*C 
Oil 

MS. NMR 
Oil 

MS, NMR 
R9Sln 

found: C*71.3%. H « 6.6% 
cate.: C=71 .4%, H = 6.6% 

Resin 
MS. NMR 

m.p. 94-95"C 
m.p. 151-153'C 

m.p. 99-1 01 "C 
Resin 

found: N= 8.2% 
calc: N- 8.3 % 
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Example 2 : 22.1 g (0-05 mol) of 2-(2-hydroxy-4-hydroxyethoxy-pheny)>-4. 6-bts(2,4-d imethyl phenyl )-1 ,3,5- 
triazlne (prepared as described in US Patsnt 3.244.708, Example 18). are dissolved in 300 mi of tetrahyd- 
rofurane at 40°C and 21 ml (0.15 mol) of trlethylamine are added. A solution of 5.05 ml (0.053 mol) of acrylic 
55 acid chloride in 20 ml THF is added dropwlse with stirring and with cooling the reaction mixture to 25-30°C. 
After further stirring of two hours the precipitated ammonium salt is filtered off, the filtrate is evaporated and 
the residue re crystallized from totuene-hexane mixture to obtain 22 g (88.7% yield) of 2-(2-hydroxy-4- acrytoy- 
loxyethoxy-phenyl>4,6-bls(2 t 4-dimethylphenyl)-1.3.5-tr|azlne as slightly yellow crystals (compound No. 25), 
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m.p. 128-129°C. 

In analogous manner the compounds No. 26 and 27 were prepared. 



Compound 



n 



-CH 2 CH 2 OCOCH=CH 2 

-CH 2 CH(CH 3 )OCOCH=CH 2 

-CH 2 CH 2 OCOCH(CH 3 )=CH 2 



Phys. data 



25 
26 



1 



1 



m.p. 128-129°C 
m.p. 128-129°C 
m.p. 128-129°C 



27 



1 



Example 3: 20 g (0.04 mol) of 2-{2-hydroxy^ethoxyrarbony1methoxypheny()-4,6-bis(2,4-dimetriyl- 
phenyl)-1,3 ( 5-triazine (prepared as described in US Patent 3,244,708, Example 19), are dissolved in 100 ml 
of toluene, and 5 g (0.048 mol) of 2-methylpentanoi and 0.5 g of dibutyttin oxide as catalyst are added, and the 
mixture is heated to reflux temperature. In the course of this a toluene/ethanol mixture is distilled off. The toluene 
is replenished dropwfse from a dropping funnel. The transesterification reaction is complete after 2 hours. The 
solution is cooled and fHtered through 80 g of silica gel and is then evaporated. The residue is recrystallized 
from ethanol. This gives 14 g of the compound 28 (see Table 2). Melting point ; 87-89°C. 

Compounds 29 to 37 are obtained analogously by transesterification with the corresponding alcohols. 



Table 2 
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5 



10 



Tt en 



in 

ZZ 



O QO 



OO QO 

ZZ 



>r\ -«t 

o* r- 

ZZ 



vOvO 

ZZ 



m — 
On O 

ZZ 



15 




XX XX 



xx 



XX 



20 



25 



& 

T3 




4ii &U 



in cn 

OO 
r- r- 



oO 



E 



\D rs 
O O 

no K 



111 



oo m 
vO in 
O O 



111 



c 

I- 

K U 



c~> en 
SO \o 



30 



35 



40 



45 




go- 



5 - 
B-B 

6 



cJ 
o 

sr=o 



X 

u 
11 

X 

u 



X 

u 



ON 
I 

s 



X 

9. 

I 



SO 



ON O 
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Example 4 : 9.1 g (0.02 mol) of 2-(2-hydroxy-4-cart)oxymethoxy-phenyl)-4,6-bis(2,4-d imethyl phenyl )- 
1,3,5-triazine (prepared as described in US Patent 3,244,708, Example 16) are suspended in 40 ml of thionyl 
chloride, and 1 ml of DMF is added. The mixture is heated at reflux temperature for 2 hours. A clear yellow 
solution is formed with moderate evolution of gas. This solution is evaporated to give 9.5 g of [4-(4,6-di-2',4'- 
xylyl-s-triazin-2-yl)-3-hydroxyphenoxy]-acetyl chloride (Compound 38). This acid chloride is dissolved in 100 
ml of toluene. 19.3 g (0.08 mol) of bis-(2-ethyfhexyi)-amine are added dropwise at room temperature. The reac- 
tion proceeds exothermicaUy from 22 Q C to 40°C. The mixture is left for 1 hour at room temperature to complete 
the reaction. The product is then purified by column chromatography over silica gel. This gives approx. 5 g of 
a pale yellow, highly viscous oil, [4^4,6-di-2',4'-xylyl-s-triazin-2-yf)-3-hydroxyphenoxy}-acetic acid bis-(2-ethyl- 
hexyl)-amide (Compound 39). 
Calcd. C 76.07%, H 8.61%, N 8.25% 
Found. C 75.91%, H 8.46%. N 8.16% 

Example 5 : 39.7 g (0. 1 mol) of 2-<2,4-dihydfoxyphenyi)-4,6-bis(2.4-d imethyl phenyl)-1 ,3,5-triazine are dis- 
solved in 250 ml of DMF. 20.7 g of potassium carbonate are added to this brownish solution. An orange sus- 
pension is formed. 17 g (0.052 mol) of 1.12-dibromododecane are added and the mixture is heated at 100°C. 
The reaction is complete after 2 hours. The cooled reaction solution is then poured into 1.5 1 of water, and the 
precipitate is filtered off and washed with 2-3 times 100-200 ml of H2O. The crystals are then recrystallized 
from xylene. Melting point : 158-163°C (Compound 40). 

Compounds 41 and 42 are obtained analogously, using 1,6-dibromohexane, 1,4-dichloro-2-butene and p- 
xytyfenedibromid.. 



Table 3 




R7 



Compound 


R7 


Physicai data 


40 




m.p. 158 - 163°C 


41 


-<CHj) 6 - 


m.p. 203 - 205°C 


42 


-CH 2 -CH=CH-CH r 


m.p. 230 - 235°C 


43 


•CHg-^ ^ CH r 


rap. 252 - 254°C 
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Example 6 : 20 g (0.05 mol) of 2-(2,4^ihydroxyphenylH.^bis(2,4-dlmethylphenyl)-1 ,3,5-triazine are sus- 
pended in 100 ml of toluene, and 100 ml of 1N NaOH and 1 g of tetra butyl ammonium bromide are added. The 
mixture is heated for 10 minutes at 80°C and then cooled, to give a yellow paste. 12.3 ml (0.15 mol) of epib- 
romohydrin are added to this paste and the mixture is again heated for 6 hours at 50° C. When the reaction is 

5 complete, methylene chloride is added to the organic phase, which is separated off from the aqueous phase 
and filtered through Hyfio. It is then evaporated and the crystalline residue is recry stall ized from toluene. This 
gives 14 g of pale yellow crystals, 2-(2-hydroxy-4-glycidyloxyphenyl)-4,6-bfs(2,4-dimethyiphenyl)-1 ,3,5-triazine 
(Compound 44), melting point 1 52-1 5 5° C. 

Example 7 : 9.07 g (0.02 mol) of Compound 44 and 7.95 g (0.02 mol) of 2-(2,4-dihydroxyphenyl)-4 ( 6- 

10 bis(2,4-dimethylphenyl>-1,3,5-trlazJne are suspended in 150 ml of xylene. 0.2 g of dimethyl ami no pyridine are 
added and the mixture Is heated at reflux temperature. The reaction is complete after 4 hours. The mixture is 
diluted with 200 ml of toluene and cooled. In the course of this the product is precipitated. It is filtered off and 
purified further by recrystallizatlon from toluene together with a little Fuller's earth. This gives 9.1 g of pale beige 
crystals, 1 ,3-bis^4-{4, WH2,4^irnethy!phenyl)-s-W (Com- 

15 pound 45), melting point : 222-224° C. 

Example 8 : 18.5 g (0.05 mol) of 2-(2 t 4-dlhyd roxyph en yl)-4,B-bis-(4-methy1 phenyl)- 1 ,3,5-triazine (Helv. 
Chim. Acta 55, 1566 (1972)) and 3.9 g (0.05 mol) of potassium me th oxide are suspended in 200 ml of anhydrous 
n-butanol, and 7.4 g (0.06 mol) of butyl chforoacetate are added drop wise between 50°C and 1 00° C. After 1 7 
hours under reflux the solvent Is evaporated and the crude product Is washed with water, dried and recrystai- 

20 lized from petroleum ether (boBing point 1 1 0°C-140°C) (Compound No. 46). 
Melting point : 142-146'C. 
Calcd. C 72.03 H 6.04 N 8.69% 
Found C 71.88 H 6.01 N 8.81% 



25 




4S Example 9 : 

A) 55.4 g (0.15 mol) of 2-(2,4-dihydroxyphenyl)-4,6-bis-(4-methytphenyl)-1,3,5-triazine are dissolved in 
refluxlng 2-butanone (11) In the presence of 27.6 g (0.2 mol) of K 2 CO). A catalytic amount (0.2 g) of Kt is 
added, and 36.8 g (0.3 mol) of ethyl chloroacetate are added dropwise over 1 h30. After refluxing for 25 
h, the reaction mixture is cooled In ice, the precipitate is filtered off, washed with water to neutrality and 

«o then with methanol. Drying In the oven yields the analytically pure 2-(2-hydroxy-4-ethoxycar- 

bonylmethoxyphenyl>-4,6-bis-(4-methytphenyt)-1,3,5^tr1azine (54 g, m.p. 166-167°C) (Compound No. 
47). 

B) 1 1.4 g (0.025 mol) of compound 47 and 3.9 g (0.03 mol) of octanol (isomeric mixture) are refluxed in 
1 20 rrd xylene for 22 h in the presence of 0.62 g (2.5 mmoJ) of dibutyltinoxide. During the reaction a 

55 xylene/ethanol mixture is distfiled off, the xylene being replenished dropwise from a dropping funnel. 

The reaction mixture is cooled to 40°C, filtered through a pad of Prolith and evaporated. Drying at 
100°C/0.01 mmHg affords the transestertfication product as a viscous yellow oil (12.5 g) that solidifies 
to a wax (Compound No. 48). 
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Calcd. C = 73.44%, H = 6.91%, N = 7.79% 
Found C = 72.95%, H = 6.70%, N = 7.48% 

Compounds No. 49 to 52 (Table 4) are obtained analogously by transesteriflcation with the correspond- 
ing alcohols. 

Tabic 4 




*8 



Compound 


n 




Physical data 


49 


1 


-CH 2 CH 2 OCH 3 


m.p. 150- 153°C 


50 


2 


-CH 2 CH 2 OCH 2 CH 2 OC 2 H 3 


m.p. 118-121°C 


51 


2 




m.p. 235 - 238°C 


52 


4 


-ecH 2 ^r-C 


m.p.219-231°C 



Example 10 : 40.6 g (0.1 1 mol) of 2-(2.4-dihydroxyphenyl)-4 l 6-bis-(4-methytpheny1)-1 t 3 t 5-triazine are dis- 
solved in refluxing 2-butanone (500 ml) In the presence of 20.7 g (0.15 mol) of K2C03. 18.1 g (0.055 mol) of 
1 , 1 2-dibromodecane dissolved tn 1 00 ml of 2-butanone are added dropwise over 3 h and the mixture is refluxed 
for 35 h. In the course of this, precipitation of the final product occurs. The reaction mixture is cooled in ice, 
the precipitate is filtered off, washed with water to neutrality and then with methanol. Drying in the oven affords 
46.2 g of the analytically pure compound No. 53 (Table 5). Off-white solid, m.p. 21 9-220°C. 

Analogous treatment with 1,6-dlbromohexane or epibromohydrin gives compounds No. 54 and 55 (Table 

5). 
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Table 5 




Compound 


n 


*7 


Physical data 


53 


2 


-<CH 2 ) 12 - 


m.p. 21 9-220 C 


54 

55 


2 
1 


/\ 

-CH2-CH-CH2 


m.p. 247-249*C 
m.p. 205-208X 


56 


1 


-CH 2 -CH-CH 2 -OC 4 H9 


m.p. 166-16rC 


57 


1 


OH 

^HyCH-CH 2 -0-CH 2 -CH-C 4 Hg 
OH C 2 H 5 


m.p. 123-125'C 








58 


1 


r ? ? i 

-CH 2 -CH-CH 2 -O-CHj--CH 2 -0CH 2 -CH-CH 2 J 2 


Yellow oil 

calc. found 
C 66.02 % 64.52 % 
H 6.89 % 6.98 % 
N 5.63 % 5.23 % 






OCH 3 
II 1 

-CH 2 -CH-CH 2 -OC-C«CH 2 
1 

OH 




59 


1 


m.p. 183-1 85X 


60 


1 


-CH 2 -CH-CH 2 -0-C-C9H 19 
OH 


m.p. 135-138*C 


61 


2 


-OC-(CH 2 ) e -CO 


m.p. 220-228'C 



Example 11 : A mixture of 14.8 g (0.04 mol) of 2^2,4^lhydroxyphenyl)-4,6-bis-(4-methylphenyl)-1 ,3,5-tria- 
zine, 10.4 g (0.08 mol) of butylglyddytetherand 2.1 g (6.5 mmol) of tetrabutytammonlumbrDmide is reflux ed in 
150 ml of 2-butanone during 85 h. The reaction mixture fs cooled In ice, the precipitate is filtered off, washed 
with water and methanol, and dried In the oven. This yields 17.5 g of a pale yellow solid, m.p, 1 66-1 67 °C (Com- 
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pound No. 56, Table 4). 

Analogous treatment with the corresponding glycidyf ethers or esters yields the compounds 57 to 60 (Table 

4). 

Example 12 : A solution of 3.6 g (0.01 5 mol) of sebacyl chloride in 10 ml toluene is added dropwise at 10°C 
to a solution of 2-(2 l 4-dihydroxyphenyl)-4,6-bis(4-methytphenyl)-1,3,5-tria2ine and 3.3 g (0.033 mol) of 
triethylamine in 100 ml toluene and 50 ml of DMF. After 60 h at room temperature, the reaction mixture is diluted 
with water, filtered, the precipitate is washed with water, methanol and chloroform, and dried in the oven. 8.7 
g of the diester 61 (Table 4) are obtained as a pale beige solid, m.p. 220-228°C. 

Example 13 : When 20.5 g (0.06 mol) of 2H2,4-dihydroxyphenyi)^,6-dipheny1-1,3,5-triazjne are treated 
with 22.8 g (0.12 mol) of 2-ethylhexyl glycidyl ether analogously to example 11, 23.3 g of the pale yellow com- 
pound No. 62 (m.p. 116 to 118°C) are obtained. 




Example 14 : 7.9 g (0.02 mol) of 2-(2,4nlihydroxyphenyl)^,6^bis<2 ( 4-dimethytphenyl)-1.3,5-triazine t 5.7 g 
(0.02 mol) of a technical mixture of dodecyt, tridecyt and tetradecyi glycidyl ethers (Araldlte® DY 025) and 0.1 5 
g of ethyl triphenylphosphonium iodide In 50 ml of mesitylene are heated at 160-1 6S°C for 10 hours, with stirring. 
The reaction solution is washed with water, dried over MgS04 and fatered. The filtrate is stirred for 2 hours with 
2 g of Filtrol 4, filtered and evaporated in vacuo. The residue is freed from residual mesitylene at 120°C and 
0.01 mmHg. This leaves 12.1 g of an ofl (Compound No. 63). 
C^HjsNaO* Calcd. C 75.30 H 8.48 N 6.43% 
Found. C 75.0 H 8.1 N 6.8% 

Application Examples 

Example 15 : Stabilization of a 2-coat metallic coating 

A clear lacquer is prepared by mixing the following components : 



59.2 Parts of a commercial acrylic resin (Uracron® XB 2263. DMS Resins BV, NL) which is a 50% 
solution in xylene, 

11.6 parts of a 90% melamine resin (Cyme!® 327, Amer. Cyanamid Corp.) 

19.4 parts of xylene 

5.5 parts of butylgylcol acetate 

9.3 parts of butanol 

1 .0 part of a levelling agent (Baysilon® A, Bayer AG) which is a 1 % solution In xylene 



100 parts lacquer containing 40% solids. 



Samples of this laquer are mixed with 0.5% (related to the solids) of dl(1 ,2,2 t 6 t 6-pentamethvlpiperidin-4-yl) 
sebacate (= HA-1) and 1,5% (related to the solids) of a triazlne stabilizer listed In table 6. 

The clear lacquer Is diluted to a sprayable state with a mixture of 13 : 6 : 1 xyiene/butanol/butyi glycol ace- 
tate and Is sprayed onto a previously prepared aluminum sheet (con-coated and primed with a silver-metallic 
paint based on polyester/cellulose acetobutyrate/melamine resin), and the sheet is baked for 30 minutes at 
1 30°C. This results in a dry fBm thickness of 40-50 \im of clear lacquer. A dear lacquer containing no light stabi- 
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lizer is used as a comparison. 

The samples are exposed in a UVCON, Type UVB-313, weathering equipment with a cycle of 8 hrs of dry 
UV irradiation at 70°C and 4 hrs of condensation at 50°C, The 20°-gloss of the samples is measured in certain 
intervals of weathering time using the method of DIN 67530. The results are given in Table 6. 

Table 6 



Pipcridin Triazinc Stabilizer 20°-Gloss after exposure of 

Stabilizer (Compound No.) 0 1600 3200 4800 6400 hrs 









86 


31 








0.5 % HA-1 


1.5% 


1 


86 


79 


74 


77 


61 


0.5 ft HA-1 


1.5 ft 


30 


86 


74 


68 


66 


57 


0.5 % HA-1 


1.5% 


32 


82 


69 


72 


68 


59 


0.5 ft HA-1 


1.5% 


33 


85 


79 


74 


72 


64 



Example 16 

The preparation of the samples and their testing is the same as in Example 15. As comparison £-1 and 
C-2, two triazine derivatives known from US Patent 4,619,956, are used as triazine stabilizers. 
C-1 = 2-<2-hydroxy-i-ckxiecyloxyphenyl)-4,6-diphenyi-1,3,5-triazine 
C-2 » 2-(24iydroxy-4KXrta^iecyloxyphenyi)-4,6-diphenyl-1 l 3,5-triazine 

The results are shown in Table 7. 

Table 7 

Piperidin Triazine Stabilizer 20°-GIoss after exposure of 

Stabilizer 0 1600 3200 4000 hrs 







84 


19 






0.5 % HA-1 


1.5 % Compound 34 


84 


80 


78 


59 


0.5 % HA-1 


1.5 % Compound 35 


85 


81 


80 


75 


0.5 % HA-1 


1.5 % Compound 36 


85 


80 


78 


76 


0.5 % HA-1 


1.5 % Compound 37 


85 


80 


79 


77 


0.5 % HA-1 


1.5 % Compound 39 


85 


81 


72 


74 


0.5% HA-1 


1.5 % C-1 


85 


54 


35 


37 


0.5 % HA-1 


1.5% C-2 


79 


38 


34 


37 



Example 17 : 

A similar clear lacquer is prepared from 



54.5 parts of Uracron® XB 2263 

16.3 parts of Cymel® 327 

19.4 parts of xylene 

5.5 parts of butyl gyl col acetate 

3.3 parts of butanol 
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1 part of Baysilon® A 



100 parts lacquer containing 41.5% solids. 

Samples of this laquer are mixed with 0.5% (related to the solids) of HA-1 and 1.5% (related to the solids) 
of a triazine stabilizer listed in Table 8. The lacquer is diluted to a spray able state by diluting with a 13 : 6 : 1 
mixture of xylene/butanol/butylglycol acetate and is sprayed onto an aluminium sheet which is coil coated and 
primed with a metallic blue commercial paint (Glasomax®, Glasurft GmbH, Munster). After baking for 30 
minutes at 130°C the dear lacquer layer has a thickness of 40-45 jim. 

The samples are weathered In a UVCON, Type UVB 313. as described (n Example 15 and the 20°-gloss 
of the weathered samples is measured according to method DIN 67530. The results are shown in Table 8, 

Tabic 8 

Piperidin Triazine Stabilizer 20°-Gloss after exposure of 

Stabilizer (Compound No.) 0 800 1600 2000 hrs 









85 


75 


42 


20- 


0.5 % HA-1 


1.5% 


4 


86 


80 


78 


78 


0.5 % HA-1 


1.5% 


6 


87 


81 


81 


81 


0.5 % HA-1 


1.5% 


7 


85 


81 


81 


79 


0.5 % HA-1 


1.5% 


10 


86 


82 


80 


80 


0.5 % HA-1 


1.5% 


11 


86 


81 


81 


78 


0.5 % HA-1 


1.5% 


17 


86 


81 


81 


81 


0.5 % HA-1 


1.5 % 


18 


87 


81 


80 


80 


0.5 % HA-1 


1.5% 


62 


84 


80 


78 


81 



Example 18 

The two-coat samples are prepared as described in Example 15, however, no piperidin stabilizer is added. 
The samples are weathered in a Weatherometer with cycle CAM 159 and with using an edge filter of type A. 
Measured is the 20° -gloss before and after exposure, the results are shown in Table 9. 

Table 9 



Triazine Stabilizer 20°-Gloss after exposure of 

(Compound No.) 0 2000 3600 hrs 



none 


85 


47 


25 


34 


86 


71 


64 


35 


86 


72 


61 


36 


86 


73 


60 



Example 19 

The two-coat samples are prepared as described In Example 17, however, no piperidin stabflizer is added. 
The samples are weathered in a UVCON, type UvB-313 with cycle of 8 hrs of UV irradiation at 70°C and 4 hrs 
of condensation at 50°C. The 20 Q -gloss of the sample is measured according to method DIN 67530 before and 
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after exposure. Further the change of colour shade AE after exposure is measured according to method DIN 
6174. The results are shown in Table 10. 

Table 10 

Triazine Stabilizer 20°-Gloss after AE 

exposure of 

(Compound No.) 0 800 1600 hrs after 1600 h 





none 


85 


75 


42 


6.6 


15 


6 


84 


80 


80 


1.3 




7 


84 


81 


80 


1.3 




17 


86 


81 


80 


1.6 




18 


86 


81 


80 


1.4 


20 


62 


86 


82 


81 


1.0 



Example 20 : Stabilization of a radiation-curable system ' 

25 

A dear laquer is prepared by mixing 14 parts of tra(2-acryloyloxyethy1)isocyanurate with 6 parts of 1 ,6- 
hexanedlol diacrylate and 0.4 parts of 1 -benzoyl cydohexanol (as phototnittator). A triazine stabilizer is added 
in an amount of 1 .5%. The lacquer Is coated to a white coil-coated aluminium sheet in a dry-thickness of about 

40 UJTL 

30 The samples are hardened by UV Irradiation in a PPG processor (2 * 80 W/cm, 2 x 10 m (min) and weath- 

ered In a UVCON, type UVB-313 with a cycle of 4 hours of UV irradiation at 60°C and 4 hrs of condensation 
at 50°C. 

The yellowness index (method ASTM D 1925-70) of the samples is measured before and after the expos- 
ure. The results are shown in Table 11. 

35 

Table 11 

Triazine Stabilizer Yellowness Index after exposure of 

40 (Compound No.) 0 200 400 600 hrs 



none -1.0 19.6 28.0 35.3 

1.5% 17 -0.6 1.8 1.8 2.1 

45 



50 Claims 

1. An organic material which has been stabilized against damage caused by light heat and oxygen and which 
contains 

(a) at least one sterically hindered amine of the poiyalkylpiperidine type and 
55 (b) at least one o-hydroxyphenyl-s- triazine, wherein the triazine compound (b) is a compound of the 

formula I 
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in which n is 1 to 4, 

R, and R 2 independently of one another are H, OH, C 1 -C, 2 aBcyl* cyclohexyi or trifiuoromethyl, 

R 3 and R* Independent*/ of one another are H, OH, C,-C 12 alky1, cyclohexyt, C r C 10 alkoxy or halogen and, 

in the event that n = 1 , can also be a radical -OR 7t 

Re and R« independently of one another are H, C 1 -C 12 alkyl or halogen, 9 
R 7 , if n is 1, is 

a) Ci-C^kyl which is substituted by one or more of the groups OH, 0,-Cteaikoxy, Ca-C ia alkenoxy, 
halogen, phenoxy (which is unsubstituted or substituted by (^-C^alkyl, d-C^alkoxy or halogen), 
furyloxy. 



CH 3 CH, 



0 o 

1 I 

-0-CH(CH 2 OCH 2 CH CH^ , 

-COOH, -COORe, -CONH 2 , -CONHR* -CON(R 9 )(R 10 ), -NH* -NHR* -N(R9)(R 10 ), -NHCOR 11t -CN 
and/or by -0-CO-R 11t 

b) C4-Csoalkyt which is interrupted by one or more O and can be substitued by OH or/and glycidyioxy, 

c) Cj-Caikenyi, 

A 

d) glycidyl or a group -CHjCHCOHJCI^O-R^-OCHiCH— CH 2 . 

e) cyclohexyi which is unsubstituted or substituted by OH or -OCOR 11t 

f) CT-Cuphenylalkyl which is unsubstituted or substituted by OH.CJ or CH 3 , 
9) -CO-R,2 or 

^-SOrR^, 
and if n is 2, R 7 is 

a) CrC 18 a!kylene ( 

b) C 4 -C 12 alkeny1ene, 

c) xylyiene, 

d) Ca-Cjoalkylene which is interrupted by one or more O and/or substituted by OH, 

e) a group -CH 2 CH(OH)CH20-R 15 -OCH 2 CH(OH)CH2-. -CO-R ir CO-. -CO-NH-R 17 -NH-CO- or -(CH^- 
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COO-R 18 -OOC-(CH2) m -(in which m is 1 to3) or 




and if n is 4, R 7 Is a group 



R20 m = 1-3, 

R« is C r C 18 alkyt, Cj-C 18 aJkenyl, Cj-C^kyt which is interrupted by one or more O, N or S and/or substituted 
by OH, C r C 4 aikyi which is substituted by-P(0)<OR 14 ) 2 , -N(R9)(R 10 ) or -OCOR„ and/or OH, C 3 -C ia alkenyl. 
glycidyi or QrCuphenyiaJkyi, 

R d and R t0 independently of one another are C 1 -C l2 alky1, C3-C 12 alkoxyalkyl t C 4 -C ie diaikylaminoalky[ or C 6 - 
C 12 cydoaiky1 t or R« and R 10 together are Cs-C^aikyiene or CrOgOxaaikylene or Cs-Cgazaalkylene, 
Rn is Cf-CisafkyJ, CrC 18 alkenyl or phenyl, 

R 12 isCvC 18 alkyl, CrCissJkenyl, phenyl, C r C 12 alkoxy, phenoxy, Cf-C^kyiamino or C 8 -C 12 aryiamino or 

a group -R^-COOH or -NH-R 17 -NCO, 

R 13 is C 1 -C 12 atkyt, Cr-C^ary* or Cr-Cualkaryl, 

R 14 is Ci~Ci2Blkyl or phenyl, 

R 1S is C2-CioaJkylene, C 4 -C 6 oalkylene which is interrupted by one or more 0, phenyl en e or a group -phe- 
nyl ene-X-phenylene- in which X is -O-, -S-, -SO r , ^H r or -C(CH3> r . 

R 18 is Cz-Cioalkylene, CfCioOxaalkylene or (VC^thiaalkyiene.Cfl-C^arylene or C2-C 6 alkenyiene, 
R 17 is C2-C 10 alkyiene ( phenyiene, toiylene, diphenylenemethane or a group 




R 1S is C2-C 10 aikyiene or C 4 -C2oalky!ene which is interrupted by one or more O, 
Ria is C3-C 12 alkanetriy1, 
R M is C 4 -C 12 alkanetetryf, 
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R23 is C 2 -C 10 alkylene t phenylene or a group 




or 



x 



-O 



wherein X is O, S, SO* CH 2 or C(CH 3 ) 2 , and 



R 24 is C2-Cualkytene, vinylene or o-phenylene. 

An organic material according to claim 1 , wherein the triazine compound (b) is a compound of the formula 
I in which n is 1 to 4, R, and R 2 independently of one another are H, OH or 0,-C^alkyt, R 3 and R* indepen- 
dently of one another are H. OH, C r C 4 alkyl, C^alkoxy, halogen or a radical -OR 7 , R« and Re indepen- 
dently of one another are H or Ct-C^alkyl, 
R 7 , if n is 1 , Is 

a) C r C 18 alkyl which is substituted by one or more of the groups OH, C r C 18 aJkoxy, ailyloxy, phenoxy, 



-COOR* -CON(R«)(R 10 ) and/or by -OCOR n , 

b) C 4 -C5oaIkyl which is interrupted by one or more 6 and can be substituted by OH or/and glycidyloxy, 

c) ally!, glycidy) or benzyl, 

d) cyclohexyf or hydroxycydohexyl, 

and if n is 2. R 7 is C 4 -C 12 alkenylene f C 4 -C«alkenylene. xytylene, C-Cjoaikytene which is interrupted by 
one or more O and/or substituted by OH, or R 7 is a group -CH 2 CH<OH)CH 2 0-R 15 -OCH 2 CH<OH)CH r , 
-CO-R,«-CCK -CHj-COO-R^-OOC-CHr or 



furyloxy, 




o 



o 



-0-CH(CH 2 OCH 2 CH CH^ , 




and if n is 3, R 7 is a group -hCH 2 COOCH ; 





and if n is 4, R 7 is a group +-CH2COOCB 
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Ra Is Ci-C 12 alkyl, Cj-C 18 alkenyl t C^-C^kyl which is interrupted by one or more O and/or substituted by 
OH or Re is Chalky) which Is substituted by -P(0)(OR„) 2 , 

R e and R 10 are C^-C^alky) or R e and R 10 together are pentamethylene or 3-oxapentamethylene, 
R„ is f^-C^lkyl, C^Csalkenyl or phenyl, 
R 14 is Ci-Cualkyi, 

R 15 is C2-C 8 alkylene, C 4 -Csoalkylene which is interrupted by one or more 0, or is a group 

Ris '8 Cx-Cealkytene, Cr-Ceoxaalkytane or Cr-Cettiiaalkylene and R 10 is C 4 -C 8 alkytene or C 4 -C 12 alkylene 
which is interrupted by one or more O. 

3. An organic material according to claim 1 , wherein the triazine compound (b) is a compound of the formula 
I In which n is 1, 2 or 4, R, and R 2 independently of one another are H or CH 3l R 3 and R* independently of 
one another are H, CH 3 or CI, Re and R« are hydrogen, 
R 7 , if n is 1, is 

a) Cf-C 14 alkyi which is substituted by one or more of the groups OH, C r C 16 alkoxy, allytoxy, phenoxy, 
furyloxy. 




0 O 

1 I 
-0-CH(CH 2 OCH 2 CH CHJi , 

-COOR., -CON(Rg) (R 10 ) and/or by -OCOR,,, 

b) C^-C^alky! which is Interrupted by one or more O and can be substituted by OH or/and glycidyfoxy, 

c) glycidyf or 

d) hydroxycydohexyi, 

and if n is 2, Rr is C«-C 12 aJkenytene, 2-butenyfene-1 ,4, xylylene, Cs-Cjoalkylene which is interrupted by 
one or more O or substituted by OH, or R 7 is a group -CH 2 CH(OH)CH 2 0-R 15 -OCH 2 CH(OH)CH 2 -, -CO- 
R ie -CO-, -CHrCOO-R 18 -OOC-CH r or 




Ra Is C 4 -C 10 aJky1, oJeyl, Cy-Csoalkyl which is interrupted by one or more O and/or substituted by OH, or R« 

is -CH 2 P(0)<OR t4 fe, 

R» and R 10 are CVCeaDcyl 

R11 is (VC 10 aikyl, CrCsaikenyt 
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R u is C 1 -C 14 atky1, 

R 1S is C2-C 8 aikylene, C^-C^alkylene which is interrupted by more than one 0, or is a group 




Rib is C 4 -C a aJky!ene and R 18 is C 4 -C 8 alkyiene. 

4. An organic material according to claim 1 , wherein the component (b) is a compound of the formula I in which 
n is 1 or 2 and, if n is 1 , R 7 is a group -CH 2 CH(OH)CH r OR 21 In which R 21 is C,-C 18 alkyl. allyl, phenyl, furyl, 
CVC 12 alkanoyi or C3-C 5 alkenoyl and, rf n is 2, R 7 is a group -CH2CH(OH)CH a O-R ir OCH 2 CH(OH)CH2- in 
which R 15 is as defined in claim 1 . 

5. An organic material according to claim 1 , wherein the component (b) is a compound of the formula I in which 
Ri and R 2 are hydrogen or methyl. R 3 and R4 are hydrogen, chlorine or methy! and Ra and Re are hydrogen. 

6. An organic material according to cfaim 1, wherein the component (a) is a compound containing at least 
one group of the formula 



RCH 




RCH 2 CH 3 

in which R is hydrogen or methyl. 

7. An organic material according to claim 6. wherein R is hydrogen. 

8. An organic material according to daim 6, wherein the component (a) Is one of the following compounds 

DK2,2,6,6-tetramethylpiperidin-4-yl) succinate, 
DH2,2 T 6,6-tetrarnethylpiperidin^4-yl) sebacate, 
DK1,2 t 2,6,6-pentarnethyipiperidtn-4-yl) sebacate, 

DK1,2 f 2,6 t 6-pentamethylpiperidin-4-yl) butyl-<3,5-di-tert-butyl-4-hydroxybenzy1)-malonate, 

Di-<1-octyloxy-2.2,e,6-tetramethylpiperidin-4-yl) sebacate. 

Tetra-<2 f 2,6,8-tetramethylpiperidin-4-yl) butane- 1 ,2,3, 4-tetracarboxylate, 

Tetra-< 1 ,2.2.6,6-pentamethy1pipefidin-4-yl) butane-1 .2.3,4-tetracarboxylate. 

N^Z2.6 t 6-Tetramethylpiperidin-4-yl)-p-aminopropionic acid dodecyl ester, 

N^1-Octyloxy-2,2,6,6^etiOTemylpiperW 

N-<2 t 2.6,6-Tetrametr^pfDeridin-4-yl)-a-dodecylsuccinimide, 

2,2,4 t 4-Tetrejnetr^-7-oxa-3^0-diaza-21 -oxo-dispiro[5. 1.11 .2]heneicosane, 

8-Acetyt-3-dodecy1- 1 t 3,8-triaza-7,7 ,9,9-tetramethy(spiro[4.5]decane-2 t 4-dione, 

20K0odecy1oxycarbcnylethyi)-2,^^ 

sane, 

or a compound of the formulae 

R R 
I I 
R— NH— (CH 2 ) 3 — N— (CH 2 >2- N~ (CH 2 ) 3 — NH- R 
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in which R = 



C 4 H 9 
■N 




H 3 C CH 3 
H 3 C CH 3 



?H3 R R CK 3 

I I I I 

R—N— (CH 2 >j-N- (CH 2 )2— N— (CH 2 ) 3 - N— R 




H 3 C CH 3 

i f A 

- C - CH 2 — CH 2 -C-0-CH 2 -CH 2 — N Y_o }- 

H 3 C CH 3 
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(CH 2 ) 6 



•N- 



■ CH^- CH r 



CHj 



CH 3 
CII 3 



9. An organic material according to claim 1 . which contains 0.01 to 5% by weight of the component (a) and 
0.02 to 5% by weight of the component (b), relative to the material. 

10. An organic material according to claim 9. which contains 0.02 to 2% by weight of the component (a) and 
0.05 to 3% by weight of the component (b). 

11. An organic material according to claim 1, wherein the material is an organic polymer. 

12. An organic polymer according to claim 11, which, in addition to the components (a) and (b) also contains 
further stabilizers, fillers, reinforcing agents, pigments, dyes, plastfclzers, solvents, lubricants, flow-control 
agents, fluorescent brfghteners, nucleating agents, antistatic agents or fire-retarding agents. 

13. An organic polymer according to claim 1 1 , wherein the polymer is a coating binder. 

14. An organic material according to claim 1, wherein the material is a radiation-curabie coating material. 
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15. A radiation-curable coating material containing a hydroxyphenyttriazin of formula I as defined in claim 1 in 
the absence of a statically hindered amine. 

16. A process for stabilizing organic material against damage caused by light, heat and oxygen by the addition 
of the components (a) and (b) as defined in claim 1 . 

17. A compound of the formula la 




la 



in which n is 1 to 4, 

R, and R 2 independently of one another are H, OH, CVC^ky), cydohexyl or trifluoromethyl, 

R 3 and independently of one another are H, OH, C r C 12 alkyl, cydohexyl, C r C ie alkoxy or halogen and, 

in the event that n » 1 , can also be a radical -OR 7 . 

Re and Independently of one another are H, C^-C^alkyl or halogen, 

R 7 , tf nfs 1, is 

a) C 1 -C 12 alkyt which Is substituted by phenoxy (which is unsubstituted or substituted by C^C^alkyl, C r 
C 18 aJkoxy or halogen) or by a group -COO Re, -CONH 2l -CONHR* -CON(R 9 )(R 10 ), -NH 2 , NHR 9 , - 
N(Ra)(R,o) or -O-CO-R22. 

b) C 4 -C5oalky1 which is interrupted by more than one O and can be substituted by OH or/and glycidyloxy, 



A 

c) glycidyl or a group -CHjCHCO^C^O-R^-OCr^CH— CH 2 , 



d) cydohexyl substituted by OH or -OCORn 

e) a group -CH 2 CH(OH)CH 2 OR 2n 

f) a group -SOj-Ru, 

g) a group -CO-R 12 
and if n is 2, R T Is 

a) Ca-Cia alkylene, 

b) C 4 -C 12 alkenytene, 

c) xylylene, 

d) Cs-C2oalkylene which is Interrupted by one or more 0 and/or substituted by OH, 

e) a group -CHaCHtO^CHaO-^s-OCHaCHfOHJCHa-, -(CH^-COO-R^-OOC-iCH^- (wherein m is 
1-3) or 
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^ ^ -CO-O-CH, 

HO OH 




and if n is 3, R 7 is a group -£-(CH 2 )— COO^- 

R 20 (wherein m is 1-3), 



and if n is 4, R 7 is a group ^~ (CH 2 ) 



m 



-COO-j-R 

J 4 



(wherein mis 1-3), 



R„ is C^CjoaJkyl which is interrupted by one or more O, N or S and can be substituted by OH. or is d- 

C 4 alkyl which is substituted by -PfOXORufe, -N^R,,,), or -OCOR,, and/or OH, or R« is CrCsalkenyi, 

glycidyi or CT-Cnphenylafkyl, 0 

Rg and R 10 independently are C 1 -C 12 alky1, C r C 12 alkoxyalkyl, C 4 -C 16 dtalky1aminoalky1 or Cg-C^cycloalkyl, 

or R 9 and R 10 together are CyCeatkylene or C^-CVoxaalkyiene or Cj-C^azaalkyiene, 

R 1T is Cf-Ciaalkyl, C r C ia alkenyl or phenyl, 

R i2 is a group -R^-COOH or -NH-R 17 -NCO. 

R 13 is C^-C^lkyt, (VC 12 ary1 or CVC^alkaryl 

R, 4 is C^-Ctaalkyf or phenyl 

R 15 is C2-C 10 alkyJene, C^-Cnalkylene which is interrupted by one or more 0, or R 18 is phenyl ene or a group 
-phenyiene-X-phenylene in which X is -O-, -S-, -SO r , -CH r or -C^CH^, 
R 17 is Cz-C 10 alkylene, phenyiene, toluene, diphenylenemethane or a group 

CH 3 



CH 3 CH 3 

Rib is C 2 -C 10 alkylene or C 4 -Cjoalkyiene which is interrupted by one or more O. 
Rio is C3-C 13 afkanethyi. 
Rjo is C 4 -C 12 atkanetetryt. 

R 21 is H, C,-C 18 alkyf, C r C te alkenyi, phenyl, phenyl substituted by C^^Ikyl. C,-C 12 alkoxy or halogen, 
or R 21 is Cj-Ci^aikanoyl. benzoyl, C r C 18 atkenoyt, furyl or a group 



CH 3 CH 3 

X 

0 o 

1 I 

-OCH(CH 2 OCH 2 CH CH^ 2 , 



R22 is CVCeaikenyl. 
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R23 is C 2 -C 10 alkylene, phenylene or a group 




or 




wherein X is O, S, S0 2 , CH 2 or C(CH 3 )2, and 



R24 is Cr-Cualkylene, vtnylene or o-phenytene. 

18. A compound of the formula la according to claim 1 7, 
in which n is 1 or 2, 

Ri and R 2 independently of one another are H, OH, d-C^iky! or halogenomethyl, 

Rj and R4 independently of one another are H, OH, Ci-C 12 aikyl, C r C 18 alkoxy or halogen and, in the event 

that n = 1 , can also be a radical -OR 7 , 

Rs and R« independently of one another are H, C r C 12 alkyl or halogen, 

R 7 is C r 0 13 aJkyl which is substituted by phenoxy which is unsubstituted or substituted by C r C 18 alkyf, d- 
C 18 alkoxy or halogen, d-djalkyt which is substituted by -COO Re, -CONH 2 , -CONHR 9 . -CON{R^)(R, 0 ), - 
NH 2 , -NHRo or -N(Ro)(R 10 ), CVCjoalkyI which is interrupted by more than one O and is substituted by OH, 
glycldyl, cydohexyt substituted by OH or -OCOR,,, a group -CH 2 CH(OH)CH 2 OR 19 or - S0 2 R o . if n is 1, 
and, if n is 2, Is Cj-C^aJkylene, C 4 -C 12 alkenytene, xylyiene, Cs-C^kylene which is interrupted by O and/or 
substituted by OH. or a group -CHaCHCOH^HjO-R^CHjCHCOHJCHj- or -{CH^-COO-R^-OOC- 
(CH^-in which m is 1-3, 

R« is CrCToalkyt which is interrupted by O, N or S and/or substituted by OH, d-C 4 aJkyi which is substituted 

by -P(0)(OR 14 )a, -N(RaKRio) or -OCORn and/or -OH, CrC 14 alkenyl. glycldyl or CT-Cuphenyialkyl. 

R 0 and R 10 Independently of one another are CrC 12 aikyf. Cr-daalkoxyalkyt, C 4 -d«dfalkylaminoalkyl or C 5 - 

C 13 cydoaikyl, or Rq and R 10 together are C^C^alkylene or Cj-Ceoxaalkylene or Ca-Coazaalkyiene, 

R t i is Cj-Ciaalkyl, Cj-C^alkenyl or phenyl, 

R i3 is C 1 -C 12 alkyl, C s -C 12 aryi or CrCualkaryl, 

R 14 is C 1 -C 12 alkyt or phenyl, 

R 15 is C2-Cioaikylene, phenylene or a group -phenytene-X-phenyiene in which X is -O-, -S-, -S02-, -CH 2 - 
or -0(0^)2, 

R 1B is C2-C 10 alkyfene or C 4 -C2oalkyfene which is interrupted by O, and 

R 1S ts Ci-C-iaalkyl, phenyl, phenyl which is substituted by C 1 -C 12 aiky1, C r C 12 alkoxy or halogen, C 2 -C 12 al- 
kanoyl, benzoyl or CyCsalkenoyl. 

19. A compound according to claim 17 of the formula la in which n is 1 to 4, R t and R 2 independently of one 
another are H, OH or C 1 "C 4 alky1, R 3 and R* independently of one another are H, OH, CrC 4 alkyl, C,-C A a\- 
koxy, halogen or a radical -OR 7 , R$ and R« independently of one another are H or d -C 4 alkyl, 

R 7 . if n is 1, is C r CeaJkyl which is substituted by -COOR* -COONHR* -CON(Rg)(R 10 ) or -OCOR22, or R 7 
is glycidyi, hydroxycyciohexyl or a group -CH 2 CH(OH)CH 2 OR 2 i. and if n is 2, R 7 is C 4 -C 12 alkyl!ene, C 4 -C e al- 
kenylene, xylyfene, Cj-Caoalkylene which is interrupted by one or more O and/or substituted by OH, or R 7 
is a group -CH 2 CH(OH)CH 2 0-R 1(r OCH 2 CH(OH)CH r . -CHa-COO-R^OOCCHj- or 




HO 



OH 



and if n is 3, R 7 is a group -j-ra 2 COOCHj^C-C^H5 . 
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and if n is 4, R 7 is a group -pC^COOCHj-J-C 



R a is Cs-Caalkyl which is interrupted by one or more O and can be substituted by OH or Re is C,-C 4 alkyf 
which is substituted by -P(0)(OR 14 ) 2 or R« is C3-C 18 alkenyl, 

R 9 and R 10 independently are Chalky! or cyclohexyl or R, and R,„ together are pentamethyiene or 3- 

oxapentamethyfene, 

R 14 is 0,-Cualkyl, 

Ris is Cx-Csalkylene, C 4 -Csoafkyfene which is interrupted by one or more 0, or R 15 is a group -phenylene- 
X-phenylene- in which X is -O-, -CH r or -C^CH^, 

Rta is C 4 -C 8 alkylene or C 4 -C 12 aJkylene which is interrupted by one or more 0, 
R21 is H, C 4 -C 16 aikyl, ailyf, phenyl, furyl. C5-C 19 aIkano>i or CVCsalkenoyl 
and R22 is C2-C 9 alkenyl. 

20. A compound according to claim 17 of the formula la in which n is 1 or 2, R- and R 2 independently of one 
another are H or CH 3 , R 3 and R4 independently of one another are H, CH 3 or a, R5 and R« are hydrogen, 
R 7 , if n is 1, is C r C 4 alkyl which is substituted by -COOR* -CON(R«)(R, 0 ) or -O-CORja, or R 7 ic glycidyJ, 
2-hydroxycyctohexyl or a group -CH 2 CH(OH)CH 2 OR 21f 

and if n is 2, R 7 is C«-C 12 akenylene, 2-butene-1 ,4-ylene, xyfylene or Cj-C^kylene which is interrupted 
by one or more O and/or substituted by OH, or R 7 is a group -CH 2 CH(OH)CH 2 0-R 16 -OCH 2 CH(OH)CH 2 -, 
-CHz-COO-R^OOCCHj- or 



CO-0-CH 2 





HO OH 



and if n is 4, R 7 is a group ^C^COOCHy-j-C , 

Rs is Cj-C^kyf which is Interrupted by one or more O and can be substituted by OH or R 8 is - 
CH 2 P(0)<OR 14 ) 2 or oteyl 
R« and R t0 are C r Cea(kyl 

Ris is Cj-Cflalkylene, Ci 0 -C«alky1ene which is intemjpted by one or more 0 or is a group 




R« is C 4 -Csalkyfene, 

R21 is H, C 4 -C 15 alkyl, allyl, phenyl, furyl, Cs-C 12 aIkanoyl or Cs-Cgaikenoyt 
and R22 Is CrCialkenyl. 

21. A compound according to cla&n 17 of the formula la in which n is 2. 

22. A process for stabilizing organic material, in particular organic polymers, against damage caused by tight, 
heat and oxygen, by the addition of an o-hydroxy phenyl triazine, which comprises adding at least one com- 
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pound of the formula la according to claim 15. 

23. An organic material containing at least one compound of the formula la according to daim 1 7 as a stabilizer 
against damage caused by light, heat and oxygen. 

24. An organic polymer as a material according to claim 23. 

25. An organic materia] according to daim 23, containing 0.01 to 10% by weight of a compound of the formula 
la, relative to the material. 

26. A polycarbonate according to daim 24. 

27. An organic material according to daim 23 which is a radiation-curable coating material. 

28. The use of the compounds of daim 17 of the formula la as a stabilizer for organic materials, in particular 
for organic polymers. 

29. Use according to daim 28 as a stabilizer for polycarbonates. 

30. The use of the compounds of daim 17 of the formula la as stabilizer for radiation^curable coating material. 
Claims for the following Contracting State : ES 

1. An organic material which has been stabilized against damage caused by light, heat and oxygen apd which 
contains 

(a) 0.01 to 5% by weight of at least one sterically hindered amine of the polyaikylpiperidine type and 

(b) 0.02 to 5% by weight of at least one o-hydroxyphenyi-s-triazJne, wherein the triazine compound (b) 
is a compound of the formula I 




*7 



in which n is 1 to 4, 

R, and R 2 independently of one another are H, OH. C^-C^ky!, cydohexyl or trifiuoromethyl, 

R 3 and R4 independently of one another are H, OH, CVC 12 aikyl, cydohexyl, C^ealkoxy or halogen and, 

in the event that n ■ 1 , can also be a radical -OR 7 , 

R5 and R« independently of one another are H, C r C 12 alkyl or halogen. 

R r . if n is 1, is 

a) C^-C^alkyl which is substituted by one or more of the groups OH. C^-C^alkoxy, Cj-Ctealkenoxy, 
halogen, phenoxy (which Is unsubstltuted or substituted by Ct-C^alkyl, Ci-C ia alkoxy or halogen), 
furyioxy, 
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CH 3 CH 3 

X 

0 o 

1 i 

-0-OT(CH 2 OCH 2 CH CH2) 2 , 

-COOH. -COORe, -CONH 2 , -CONHR*. -CON(R 9 )(R 10 ), -NH* -NHRg, -N(R 9 )(R 10 ), -NHCOR t1 , -CN 
and/or by -0-CO-R 1t , 

t>) C 4 -C5oalkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 
c) C3-C a aikenyi, 

A 

d) glycidyl or a group -CHjCHCOHOCHjO-R^-OCHaCH— CH 2 , 

e) cyclohexy! which is unsubstituted or substituted by OH cr -OCOR 11p 
OCr-C-nphenyfatkyl which is unsubstituted or substituted by OH, CI or CH 3 , 

g) -CO-R 12 or 

h) -SO r R 13 , 

and if n is 2, R7 is 

a) C2-C 18 aikyiene, 

b) C 4 -C 12 alkeny!ene, 

c) xytylene, 

d) Ca-Cjoaikylene which is interrupted by one or more O and/or substituted by OH, 

e) a group -CH 2 CH{OH)CH 2 0-R ta -OCH 2 CH(OH)CH 2 - ( -CO-R ie -CO- f -CO-NH-R 17 -NH-CO- or ~{CH£ m - 
COO-R^OOC-fCH^nr (in which m is 1 to 3) or 



■C0-O-CH a 
HO OH 





and if n is 3, R 7 is a group 



-^(CH 2 )— COO-J-R I9 m=1 . 3f 



-* 3 

and if n is 4, R 7 is a group 



R 20 m = 1-3. 

R a is C r C 18 afky1, C3-C ia aJkenyt, Cs-Csoalkyt which is interrupted by one or more O, N or S and/or substituted 
by OH, d-C^aikyl which is substituted by-P(0)<ORt4)» -N(Ro)(R 10 ) or -OCORn and/or OH, CrC^alkenyl, 
glycidyi or Cr-Cuphenylalkyf, 

Rs and R 10 independently of one another are Ct-C^kyl, 0,-C^lkoxyaikyl, C 4 -C 18 dlaJky1aminoalkyf or Cg- 
C n cydoaikyi. or R 9 and R 10 together are Cr-Coalkyfene or Ca-CgOxaalkylene or CyCaazaalkylene, 
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Rn is d-C 18 alky1, Cz-C 18 alkenyl or phenyl, 

R 12 is C r C 18 alkyl, CrC ia alk8nyf, phenyl, C r C 12 alkoxy, phenoxy, C r C 12 aiky (amino or C fl -C 12 aryiamino or 

a group -R^-COOH or -NH-R ir NCO, 

R 13 is Ci-Ci2alkyl, CVCuaryl or Cr-C 14 aikaryt. 

R 14 is C,-C 12 alkyl or phenyl, 

R 16 is C r C 10 atkylene, C^Cgoallcyiene which is interrupted by one or more 0, phenyl en e or a group -phe- 
nylene-X-phenylene- in which X is -O-, -S-, -SO r , -CH r or -C(CH 3 ) r , 

Rie is CrC 10 alkylene, C2-C 10 oxaaiky1ene or C2-C 10 thiaalkylene, C*-C 12 ary1ene or C 2 -C e alkenylene. 
R 17 is Cz-C 10 alkyiene t phenyl ene, toJyiene, dlphenylenemethane or a group 




Rib is CVCioalkylene or CV-Cziallcylene which is interrupted by one or more O, 
R 19 is C3-C 12 alkanatriyi, 
Rjo is C4-C 12 aJkanetetryi, 



R23 is C 2 -C 10 alicylcnc, phenylene or a group 




wherein X is O, S. S0 2 , CH 2 or C(CH 3 ) 2 , and 



R M is C2-C 14 aikytene t vinyiene or o-phenylene. 

An organic material according to claim 1, wherein the triazine compound (b) is a compound of the formula 
I In which n ia 1 , 2 or 4, R, and R 2 independently of one another are H or CH 3 , R 3 and R4 independently of 
one another are H, CH, or CI, Re and Re are hydrogen, 
R 7( if n is 1 , ia 

a) Ct-Cualkyi which is substituted by one or more of the groups OH, C^C^alkoxy, allyloxy. phenoxy, 
furyloxy, 



CH 3 CH 3 

X 

0 o 

1 I 

-0-CH(CH 2 OCH 2 CH CH^ 2 , 

-COOR«. -CON(Rg)(R 10 ) and/or by -OCOR,,, 

b) CtrC4salkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 

c) glycJdyl or 

d) hydroxycydohexyt, 

and if n is 2, R 7 ia Ce-C 12 aJkenylene ( 2-butenytene-1.4, xylylene, Cs-Cnalkylene which is interrupted by 
one or more O or substituted by OH, or R 7 is a group -CH 2 CH(OH)CH 2 0-R 1S -OCH 2 CH(OH)CH 2 -, -CO- 
R,e-CO-, -CHa-COO-R^OC-CrV or 
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Ra i3 C 4 -C 10 alkyl. oleyf, CtpC^ikyl which is Interrupted by one or more O and/or substituted by OH, or 

Is-CH 2 P(0)(OR 14 ) a . 

Re and R 10 are Cz-Ceatkyl 

R t1 is Ce-C 10 a(kyl, Cz-Qjalkenyl 

R t4 is d-C^afkyl. 

R 1S is C2-C e aikylene, C^-C^alkylene which is interrupted by more than one 0, or is a group 




R 1fl is C 4 -C a alky!ene and R 1B is C 4 -Cealkylene. 

3. An organic material according to claim 1. wherein the component (a) is a compound containing at least 
one group of the formula 




in which R is hydrogen or methyl, preferably wherein R is hydrogen. 

4. An organic material according to daim 1 , wherein the material is an organic polymer. 

5. An organic polymer according to claim 4. wherein the polymer is a coating binder. 

6. An organic material according to claim 1 , wherein the material is a radiation-curable coating material. 

7. A radiation-curable coating material containing a hydroxyphenyltrlazln of formula I as defined in claim 1 in 
the absence of a stericalry hindered amine. 

8. An organic material which has been stabilized against damage caused by light, heat and oxygen containing 
0.01 to 10% by weight of at least one compound of the formula la 
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la 



20 



25 



30 



35 



40 
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in which n is 1 to 4, 

R, and R 2 independently of one another are H, OH, d-C^alky!. cyctohexyt or trffluorom ethyl. 

R 3 and R* Independently of one another are H, OH. cyc!ohexyt t Ct-C^aikoxy or halogen and, 

in the event that n ■ 1 , can also be a radical -OR 7 , 

Rs and R« independently of one another are H, C r C 12 alkyl or halogen, * 
R 7 , if n Is 1, is 

a) C r C 12 alky1 which is substituted by phenoxy (which is unsubstituted or substituted by Ci-C 18 alkyl, C,- 
C ie alkoxy or halogen) or by a group -COORg. -CONH 2 . -CONHR„, -CON(R a )(R 10 ), -NH 2 , NHR 9 , - 
N(Ra)(R 10 )or-O-CO-R22 t 

b) C 4 -C6oalky1 which is Interrupted by more than one O and can be substituted by OH or/and glycidyloxy, 

A 

c) glycidyl or a group -CHiCHCO^CHjOR^-OCHjCH— CH 2> 

d) cyctohexyt substituted by OH or -OCOR^ 

e) a group -CH^CHtOHJCHjOR^ 

f) a group -SOt-Ru. 

g) a group -CO-R 12 
and if n is 2. R 7 is 

a) Ci-Cisaikytene, 

b) C 4 ~Ci2alkeny!ene t 

c) xyfylene, 

d) Cr-Czoalkylene which Is interrupted by one or more 0 and/or substituted by OH, 

e) a group ^H 2 CH(OH)CH 2 0-R ir OCH 2 CH(OH)CH 2 -. -(CH^-COO-R^-OOCHCHaU- (wherein m is 
1-3) or 



50 




CO-O-C! 



HO 




OH 



55 
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and if n is 3, R 7 is a group -£-(CH 2 )— COO^— R 20 (wherein m is 1-3). 



and if n is 4, R 7 is a group -j- (CHih^-COO-j— R (wherein m is 1-3), 

R a is Cj-C^alkyt which is Interrupted by one or more O, N or S and can be substituted by OH, or is C r 
C 4 alkyJ which is substituted by -P(OXOR 14 )2, -N(R,KRio). or-OCOR 1t and/or OH, or R« is C3-C 18 alkenyi, 
glycldyl or Cj-Citphenylalkyl, 

Rgand R, 0 independently are Ct-C^lkyf, Cy-C^koxyalkyl, C 4 -C ie dialkylaminoaJkyf or C r C 12 cycloaIky1, 

or Rq and R 10 together are Cs-Cgalkylene or Cj-Cf-oxaaikylene or Cs-C^azaalkylene, 

Rn is Ci-C, 8 aikyl, C r Ciealkeny1 or phenyl, 

R« Is a group -Rn-COOH or-NH-R ir NCO, 

R 13 is Cj-Cjaalkyt, <VC 12 ary1 or C7-C 14 atkaryl 

R 14 is Ci-C^lkyl or phenyl 

R 15 is Cj-Ctoalkylene, C 4 -Csoaikylene which is interrupted by one or more 0, or R 15 is phenylene or a group 
-phenylene-X-phenyiene in which X is -O-, -S-, -SO r , -CH r or -C(CH 3 )2-, 

RirJs C2-C 10 alkylene t phenylene, tolyfene, dlphenyfenemethane or a group * 

CH 3 



CHg OH^ 

R 18 is C2-C 10 alkyiene or CVC^alkylene which is interrupted by one or more O. 
R 19 is C3-C 12 alkanetrfyl, 
R 20 is C 4 -C 12 alkanetetryl t 

R 2 i is H, C^-C^lkyl, C3-C 18 alkeny(. phenyl, phenyl substituted by C^^ikyl, Ct-C^koxy or halogen, 
or R 2t is C2-C 19 aikanoyl, benzoyl, C 3 -C 18 alkenoyi, furyf or a group 



CI1 3 CH, 



X 



0 o 

1 I 

-OCH(CH 2 OCH 2 CH CH^ , 



R22 is C2-C 6 aJkeny( t 
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R23 is C 2 -C 10 alkylene» phenylcne or a group 




or 




wherein X is O, S, SO2, CH 2 or C(CH 3 )2, and 



R24 is Cz-Cualkylene, vinyl en e or o-phenylene. 

9. An organic polymer as a material according to claim 8. 

10. A polycarbonate according to claim 9. 

11. An organic material according to claim B which is a radiation-curable coating material. 

12. The use of the compounds of claim 8 of the formula la as a stabilizer for organic materials, in particular for 
organic polymers. 

13. Use according to claim 12 as a stabilizer for polycarbonates. 

14. The use of the compounds of claim 8 of the formula la as stabilizer for radiation-curable coating material. 
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